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TRANSFORMATION OF PHYSICAL FORCES. | 
One of our readers communicates to us an arrange- 
ment of the Bunsen battery by means of which he ee 


forms a very curious experiment on the transformation 





of physical forces. The annexed figure shows the gen- 
eral arrangement. 


instead being 


stock of a speed such as has never as yet been at 


Such conception is at length a reality, and 
Bou 


Paris, the locomotive and its tender en 


tained. 
there may now be seen in the shops of Messrs. J 
let & Co., of 
tirely mounted and ready to operate. 


The pile is constructed as follows :| not to be struck by the character of grandeur and power | ble to reach 


It is impossible 


c) 


ICS, CHEMISTRY, AND MANUFACTURES, 
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that 
ments shall soon be performed, either upon the lines 


already arisen. It is to be wished some experi 





The zine, of 
tubular and surrounding the 
porous cup, isasolid cylinder, 
and is suspended beneath a 
bell glass, which is itself fixed 
a wooden cover that her 


to 

metically closes the vessel 
through the intermedium of 
wax or cement. The _ bell 
glass is closed by a rubber 


provided with two 
One of these lat- 


ter gives passage to the cop- 


stopper 
tubulures 


per rod which supports the 


zine, and which serves as an 
electrode, while the other is 
provided with a tube and 
cock that gives exit to the 
hydrogen gas formed. The 
cock, when opened or closed, 
opens or closes the circuit. 


In effect, in the first case, the 
hydrogen escapes, and, in the 


second, having no exit, it ae- 











of our large companies or upon those of the State. 
They will be deeply interesting and instructive. It 
does not appear doubtful that it will be possi 
the high speeds of from 72 to 78 

miles, for which this locomo- 

tive has been constructed, 

The equal size of the loco 

motive wheels, and of those 


of the cars, will, doubtless, in 
diminish the 


friction, 


a great measure 
resistances of and 
permit of gaining in speed. 

It must be noted that the 
fore of the locomotive, 
coupled with the 

provided = with 
On 


axle 
although 
others, is 
hinged 
properly slowing up, then, it 
that 
impossible to turn curves of 


boxes 


grease 


does not sec mi it will be 
the usual radius, 

This granted, we can appre 
what services 


ciate peculiar 


will be rendered by rolling 
stock of this kind in the India 
mail service and on the great 
lines of Ruesia, 


New World, and 


rectilinear 
Asia, and the 











cumulates in the bell and ex 
The pile then 
ceases to work, as the zine is 
The carbon and the 


pels the liquid 
no longer immersed. porous cup 
containing the acid are arranged alongside of the bell 
in the usual manner. 

The experiment that this pile permits of performing 
is as follows: The metallic conductors fixed to the two 
poles are connected with a small electric motor, which 
The dis 


engaged hydrogen is led by means of arubber tube 


operates as soon as a contact is established. 
beneath the boiler of a small steam engine, and, when | 
lighted, soon boils the water and sets the engine run 
hing. | 
We thus have at the same time a generator of heat 
This is a pretty lecture experiment, | 
La Nature. 


and electricity. 
and we recommend it to physicists 
~— ee 
ESTRADE’S HIGH SPEED LOCOMOTIVE. 
Our collaborator Mr. Audra has already described* 
Mr i type of railway rolling 


| 


Estrade’s conception of ¢ 


* See SUPPLEMEN p. 8556. 


| empty, 58 tons ; 


TRANSFORMATION OF PHYSICAL FORCES. 


of this beautiful engine, with its six driving wheels, 
of one diameter in common of 814 feet, mounted upon 
three coupled axles. 

The 


in generalizing the use of wheels of large diameter, in 


inventor's idea, it will be remembered, consists 
the extension, to high speeds, of the coupling of the 
axles of the motor, andin the adoption of a new and 
well studied style of double suspension 


The principal dimensions are as follows: Total 
length, 33 feet: width between longitudinals, 4 feet 


of 


weight of engine, loaded, 42 tons 


diameter of the wheels, 844 feet; weight engine, 
We shall not now return to a theoretic discussion of 
Mr. Estrade has 


torily answered this with faith and generosity by hay 


the qualities of this engine peremp 
ing built, as carefully as possible, and of true size, the 
one-tenth size model that he had deposited in the gal 
leries of the Conservatoire des Arts et Metiers, and con 
cerning which quite a number of controversies have 


everywhere, in fact, where it 


is desirable to cross with ex 
ceeding rapidity great desert 


Were it 
but this standpoint, Mr. Estrade’s rolling stock would 


1 


spaces between centers of population from 


it, is 
very desirable that the experiment shall be performed 


merit being taken into serious consideration: and 


in France, since it is a question of a French idea, all 
the expenses attending the carrying out of which have 
been liberally defrayed by one of 


our compatriots, 


|'These experiments will give us new hints, and will 
permit of passing a definite opinion very opportunely 
jat the Mr the 

| English engineer, improving upon the beautiful and 
cy effective to he 
his name, is proposing a 


of 


two are to be coupled, and 


moment when Crampton, eminent 


engine which has 





given 


new model with three axles, 
which 
which are to carry wheels 6% feet 
in diameter 


Mr. Kstrade’s 
W estinghouse 


the 
brake has gained a 


In materiel, 
has been se 
all the de 


vices capable of braking these high 


new since if 


lected 


RUCCORS 


after a study of 





speed trains.—Le Genie Civil, 
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RECENTLY PROPOSED PATENT LEGISLATION. 

In many cases, improperly drawn specifications, with 

drawings not acceptable under the Patent Office rules, 
have been forwarded to the Commissioner of Patents, 
accompanied by the preliminary fee of fifteen dollars. 
Of such applications, some have gone no farther, the 
| necessary alterations and amendments not >aving been 
made. In other cases, inventors, ignorant of the laws 
relating to patents, have sent to the Commisvioner a 
simple statement to the effect that they proposed to 
take out a patent for certain inventions, and with this 
statement have forwarded the preliminary fee’ of fifteen 
60 | dollars. Again, it often happens that the final fee of 
| twenty dollars is paid in, and the application aban- 
doned after such payment. Sometimes the entire fee 
of thirty-five dollars is sent in advance with the appli- 
cation, which is subsequently abandoned. Hitherto, 
and at present, in such cases the amount received in 
excess by the Commissioner cannot by law be returned. 
"T,|Much injustice is apparent in these transactions. 
Money is received by the government, and retained by 
it, for which no equivalent is given. There are now 
many thousands of dollars in the Treasury received 
fronr these sources. It seems clear that it is a case for 
| legal relief. 


| On the 22d of March of the present year, Mr. Orms- 
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sioner of Patents to notify the class of applicants in 
Stine question that their fees are subject to their order. It 
o ata, 
. ifie 2» Te) » Pp > @ 
(iustvated articles ase marked with an asterisk.) classifies the fees, 1st, as those sent to the Patent Office | 
with applications which have never been completed | ‘ 
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receipts of the office. 

The provisions of the bill above summarized seem 
enimently just ones. The fees of thirty-five dollars re- 
ceived by the Patent Office are intended to pay for the 
cost of searching for novelty, for clerical expenses, 
printing, lithographing, and the like. There was never 
any idea of making them a source of profit or of gen- 
eral revenue to the government. Under equitable 
management, the amounts received by the office should 
be spent upon forwarding its business, and expediting 
the issuing of patents. When, therefore, through error | 
or otherwise, fees are paid for which no return is given 
- 888) in the way of a search for novelty, and other work in- 

| volved in the completion of the application, or for | 
878 | which, as in the case of final fees, no issuing of a patent 
| has been effected, it seems unjust for the government 

to retain the amounts so received. A large surplus | 
s7aq | @Xists to-day in the Treasury of the United States I 
the credit of the Patent Office. Much of it has been 

svi, derived from the sources described. The repayment 
of as many inventors as could be found would not, we} 

| are convinced, seriously deplete this idle amount. Vor | 
the future, if the revenues were somewhat reduced, it | 
J would be only equitable and just to submit to such re- | 

|duetion. The government should in no sense be a} 
| money maker, and should receive no fees that it is not 
8783 | justly entitled to. 
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| PROGRESS Of SILK CULTURE IN THIS COUNTRY. 
ad From the Sixth Annual Report of the Women’s Silk 
“| Culture Association of the United States, it appears 
that while the present outlook for the industry is not 
las bright as it might be, there is still much to enecour- 
age its advocates in believing that it will one day win 
for itself an important place among the industrial 
s76 | enterprises of America. The number of those engaged 

lin the culture of silk the agricultural 
| districts is on the increase, and there has been an im- 
.| provement in both the quantity and quality of the 
The methods of converting the cocoons into 


8775 





cocoons in 


S776 





| product. 
| commercial raw silk have also been improved, and the 
prices are somewhat higher than formerly. That there 
ee | is an immense field for the silk culturist in this coun- 
‘4 try, if only the industry can once be established upon 
emg | @ COMMercial basis, is shown by a glance at the custom | 
‘house statistics. Not infrequently the monthly im-| 
Bao of silk and silk goods amount to as much as five 

Or perhaps it is even better appre- 


R7u0 | 


‘million dollars. 
* wma! ciated when one studies the attire of any American 


}inents is now in the possession of the 


[JuLy 17, 1886. 


assembly. A decided preference is shown for the 
various kinds of dress goods made out of silk. 
A recent feature in the work of the Association has 





| been its management of the Government Experimental 


Station in silk culture. A filature, or silk reeling sta- 
tion, was established in Philadelphia, and a line of 
shafting was introduced, with arrangements for six 
reels. Early in June, 1885, three American reels were 
put into operation. A market was soon found forall 
the reeled silk produced, and also for all the waste, so 
that the undertaking may be said to rest on a business 
footing. The small quantity of cocoons produced, and 
the lack of experience in their culture, coupled with 
the high price of expert reelers, have been serious draw- 
backs to the financial success of the enterprise. But 
these are accidental circumstances, and will he dis- 
pelled, it is believed, by the results of the next two or 
three years. It is pleasant to record the fact that the 
three reels made in Philadelphia are pronounced by 
experts to be superior to any of those imported, not 
excepting the improved forms brought from the very 
home of the industry, Southern France. 

There is one aspect of silk culture which, in addition 
to its intrinsic commercial importance, makes it worthy 
of particular attention. And this is the employment 
it affords to women and children whose homes are in 
the country. 

ee 
PROF. PICKERING’S EARLY EXPERIMENTS IN TELE- 
GRAPHING SOUND. 

In 1870, Prof. E. C. Pickering, then of the Massachu- 
setts Institute of Technology, illustrated to an audience 
the transmission of sound by electricity in an experi 
ment which the present telephone controversy makes 
particularly interesting. 

His first receiver consisted of a 
magnet attached to the bottom of a wooden box, 
cover of which was replaced by a tin plate, having a 
soft iron armature attached to its center. The arma 
ture approached the magnet, but was not in contact. 
The transmitter was a sonometer, around the wire of 
which a short wire was wound, dipping into mercury. 
An electric current was passed through both wires, the 
mereury, and the magnet. When the main wire of the 
sonometer was made to vibrate, the current at each 
vibration was broken at the surface of the mercury. 
When the circuit was made, the magnet drew the plate 
down; and when broken, the elasticity of the plate 
drew it back. A loud sound was thus produced, the 
pitch of which could be varied by changing the length 
or tension of the wire of the sonometer. This experi- 
ment was shown to the American Association for the 
Advancement of Science, at its annual meeting, and 
course of several lectures. On 
when the sub- 


powerful electro- 
the 


yas repeated in the 
again repeating this experiment in 1879, 
ject of the transmission of sound by means of elect rici- 
ty had assumed cowmercial importance, it was found 
that ordinary conversation could be heard as readily 
as musical notes. 

From this it will be seen that as far back as 1870 a 
receiver was devised which consisted of a flexible iron 
diaphragm supported at its sides, and replacing the 
armature of an electro-inagnet—a receiver, in fact, 
which differed in no way from that now in use. In 1879, 
the possibility of its use as a telephone was also demon- 
strated, and though ‘intended originally for a discon- 
tinuous current, it was equally suitable for a continu- 
The apparatus used in these early experi- 
Institute of 


ous one. 


Technology. 
— + 0 + 
THE NATION’S GREAT PROBLEM. 
Prof. R. H. Thurston, of Sibley 


Director College, 


| Cornell University, in his lecture before the graduat 


Institute, at Terre 
nation’s great 


ing class of the Rose Polytechnic 
Haute, Ind., took for his subject the 


t| problem, the possibility of progress without revolution 


and without those periods of darkness and distress 
which have heretofore been its recording milestones. 
The solution of this problem he finds in education, the 
eareful, moral cultivation of the people at large. There 
are, it two distinct systems of education, the 
old or gymnastic, and the or technical; but a 
deeper interpretation of the intellectual life shows no 
such distinction. However better adapted the new 
education may be to our present wants, it has at its 
foundation the elements of the old. The technical edu 
eation, which is now beginning toreceive proper recog 


is said, 
new 


nition in our systems of culture, is simply the supple 


ment to our older, incomplete academic training. In 
the ideal education, 
ful pursuit of every desirable object in life. 


The education at school and college is no longer re- 


the citizen is fitted for the success- 


garded as a finality, but simply as a means to an end, 
and that end is the student's life work culture 
Some years ago, in tracing the history of the develop- 
ment of the modern steam Prof. Thurston 
divided its growth into three periods—speculation, ap- 
plication in several distinct forms, and, finally, a period 


and 


engine, 


of refinement. 

In the growth of our educational systems, 
reached this third stage, the period of refinement, in 
which, the elements of the complete system being pres- 


we have 
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ent. it remains for us to select and arrange them to 
form a symmetrical whole of maximum efficiency, and 
adapted as perfectly as possible to the purposes which 
the experience and wisdom of the world have found es- 
sential. But the subject of technical education is so 
large that it has become necessary to specialize, and we 
have accordingly the manual training school, the trade 
school, and the school of engineering, in which the use 
of tools, their application in the arts, and finally the 
principles of design are respectively taught. 
ing each citizen to the greatest efficiency in his chosen 
work, it becomes possible to make our progress not 
only rapid, but, what is of infinitely more importance, 


continuous. 


Oe 


Hew to Cool a Cellar. 


A great mistake is sometimes made in ventilating 
cellars and milk houses. The object of ventilation is 
to keep the cellars cool and dry, but this object 
often fails of being accomplished by a common mis- 
take, and 
A cool place should never be ventilated, un- 


instead the cellar is made both warm and 
damp 
less the air admitted is cooler than the air within, or 
is at least as cool as that, or a very little warmer. 
The warmer the air, the more moisture it holds in 
the more 
When a 


cool cellar is aired on a warm day, the entering air be- 


suspension. Necessarily, the cooler the air, 


this moisture is condensed and precipitated. 


ing in motion appears cool, but as it fills the cellar the 
eooler air with which it becomes mixed chills it, the 
dew is deposited on the 


down 


moisture is condensed, and 
cold 
them in 
becomes mouldy. 


mmay often be seen running 
Then the cellar is damp, and soon 
To avoid this, the windows should 
only be opened at night, and late—the last thing be 


There is no need to fear that the night 


walls, and 


streams. 


fore retiring. 
air is unhealthful—it is as pure as the air of midday, 
The cool air enters the apartment 


The win- 


and is really drier. 
during the night, and cireulates through it. 
dows should be closed before sunrise in the morning, 
and kept closed and shaded through the day. If the 
air of the cellar is damp, it may be thoroughly dried 
by placing in it a peck of fresh lime in an open box. 
A peck of lime will absorb about seven pounds or more 
than three quarts of water, and in this way a cellar or 
be dried, even in the hottest 


milk room may soon 


weather. 
—> + 6 >a - anaes 


Natural Gas at Findlay, Ohio, 


At a recent meeting of the Ohio Gas Light Associa- 
tion, Springfield, O., Mr. E. B. Philipp, of Findlay, O., 
read a paper on the above subject, from which we take 
the following : 


By train- | 


reason of the contention at the beginning. We furnish 
an ordinary house with fuel and lights for $30 or $35 
per year ; and hotels get fuel and light for about $240 
per year. For our street lamps we receive $6 a year. 
The average price of gas to stoves, during the seven 
cold months, is from $1.50 to $2.50 per month. 
sional fires, or those lighted in upper rooms, such as 
bath and bed rooms, ete., are supplied for $1 per month. 
In summer we charge $1 per month for gas supplied to 
For ordinary burners we get 15 to 30 


Occa 





| 
| 
a cooking stove. 
cents per tip per month, according to size and number 
of hours used. 
month. 

A few facts of direct comparison between natural gas, 
as to relative cost, may be of interest from a financial 
standpoint: A dry goods store, where the coal gas 
bills formerly amounted to between $400 and $500 
per year, is now lighted with natural gas at a cost of 
$144 per year. A saloon and restaurant, where the 
yearly coal gas charges were from $300 to $400, now 
pays $120 per annum for the natural gas. A private 
| residence, where the coal gas bills formerly footed up 
to $30 or $35 per annum, is now lighted at a cost not to 
exceed $7 or $8 per annum 

In making these comparisons, it must be borne in 


For regenerative burners we get $1 per 


mind, as no meters are used, that from 50 to 100 per 
cent more gas is now consumed than was the case when 
coal gas was used—the latter, of course, having been 
On the 
non-registration plan the yas is used very lavishly, and 


sold by the thousand cubic feet. account of 


without any regard for economy. Storerooms, where 
every’ economy was exercised in the use of coal gas, 
when they were only sufficiently illuminated to meet 
the absolute wants and requirements of business, are 
now a blaze of light. Private residences, which formerly 
had only a burner here and there, are now a blaze of 
light from cellar to garret. The street lamps, formerly 
lighted with 4 and 
the town were illuminated for some special occasion. 


5 foot burners, are now lit up as if 


These facts and figures are practically of use in the so 
lution of the problem as to the likelihood of natural 
gas becoming a competitor of coal gas as an illum 
inant. 

One decided improvement in our 


present system 


might well be made. Thatis in the way of purification 
by lime, which process would remove the excess of car 
bonie acid and sulphureted hydrogen, thus increasing 
the illuminating power, and doing away with the sul 
phurous odors evolved in burning, and also materially 
helping the steadiness of the flame. This step of puri 
fication, however, while it would certainly benefit the 
gas as stated, is not now practical with us, on account 
of the size of our city. The consumer is unwilling to 
pay a cent more for it, should it be delivered to him in 
a purified state. 

It has a tendency, however, to deposit asort of white 





Somewhat more than a year ago our company (the 
Findlay Gas Light Company), which had supplied the 
city with coal gas for a period of ten years, was driven 
into the natural gas field on account of the formation 
The of the latter's 
test well, and the knowledge of the fact that its man 
led 


A good flow was secured, and without 


of an opposition company. result 


agers had secured a franchise, us at once to drill 


for natural gas, 
any investigation as to its quality or nature, either by 
chemical analysis or through photometrical tests, we 


turned it into our holders and furnished it, in its crude 


natural condition, to our consumers. 


The chemical analysis (kindly made for us by Mr. 
E. MeMillin, of Columbus) is as follows: | 


Constituents Per cent. 
IN oewscsnctidscnscewvense 0°00 
Sulph. hydrogen Oss 
Carbonic acid Oss 
Bisulphide carbon 0°00 | 
lliuminants Om | 
Oxygen 000 
Carbonic oxide — one ve — 200 | 
Marsh gas probably) 74 


the through lime-filled 


boxes, and removing the carbonic acid and sulphureted 


By passing gas purifying 


hydrogen, we obtain a candle power of 13°77, a gain 
over best Argand showing on crude gas of 1°20 can 


dies 

The best general lighting results are obtained when 
using burners rated to consume from 8 to 9 cubie feet 
per hour. At that rate of burning it gives a good and 
satisfactory light, excelling, in a number of instances 
With this data before us, 
we inay claim to have a fair quality of gas, above legal 


some qualities of coal gas. 
Ohio standard, which we furnish to our consumers at | 
sell 
it by the tip or burner, charging from 15 to 30 cents per 
tip per month, the 
used, 


a very low price. Discarding the use of meters, we 


according to number of hours 
For regene 
this 
price, estimating the average yearly number of burn 
ing hours at 1,400, with a consumption of 8 feet per 


his price is for flat flame and Argands 
rative burner consumption we charge more At 


hour, at an average cost of 20 cents per month, or $2.40 
per year, we receive between 20 and 24 cents per thou 
sand for our gas 

The present price of natural gas, as sold in Findlay, 
is lower than in any other town in the country, and by 


|son, have a tendency to cause ill health 


precipitate on the ceilings and walls of small rooms. It 
can be easily wiped off with a dry cloth. 

One trouble with natural gas arises from the exces 
sive temperature to which the rooms are heated. It is 
no unusual thing to experience a temperature of 75° or 
80° in rooms lavishly illuminated and heated by natu 
ral gas. The people living in such warm rooms are 
liable to take cold when they go out into the open air 
and the use of natural gas as a fuel may, for that rea 
Physicians 
have paid much attention to this matter of sulphurous 
impurity in the air respired in apartments lighted by 
natural gas, but, as far as I know, they have not found 


it to be dangerous 


—> + 0 
An Improved Electric Battery. 
It is claimed for the electric battery invented by 


Mr. Upward, London, that it does away with nearly 
all the difficulties which have hitherto accompanied 


| the employment of batteries, and has practically limit 


ed their use to purposes such as telegraph work, which 
but The 


of corrosive fluids, the amalgamation of 


addition 
the 


constant 
the 


rejection of spent liquids, and the clearing of porous 


requires little energy. 


zine 


pots, are alike avoided, and the only operations which 
are required in the battery itself are the addition of a 


| little water from time to time, and the renewal of the 


zincs when they have wasted away. There is no local 
action, and the cells may be left for months without at 
tention, and started again without any loss in the in 


terval. The electromotive force is high, 2:1 volts, and 


is maintained constant, as there is no depolarizing fluid 
to become diluted and lose its power 

says Hngineering, to the 
use of a vas as the agent to eonvert one of the 
salt. The method by 


which this result is attained will be best understood by 


These advantages are due 
solid 
elements of the battery into a 

The three elements are 
The 


and is surrounded by a solution 


a description of the battery 


zine, carbon, and chlorine. zine is contained in 
an Inner porous pot 
of chloride of zine. The carbon is placed in the outer 
pot, and is partly in the form of hard plates, and part 
ly in fragments. The latter are packed in to fill the 
entire space unoccupied by the plates, and are of such 


a size that the interstices between them afford ample 


| passage for the chlorine gas, which is admitted near 


the hottom of the cell, and overflows near the top by a 


The 
liquid in the outer pot is prevented by an outlet near 
the bottom. 
gether to form a battery, just in 
the addition that 
the top, are joined by pipes so that the gas can flow 
from the first to the the the 
third, and so on to the last As soon as the circuit is 


pipe leading to the next cell accumulation of 
A number of these cells are coupled to 
the 
which 


usual way, with 


the outer cells are sealed at 


second, and second to 
closed, the chloride of zine solution in the porous pot is 
decomposed, molecule by molecule, the zine passing 
through the earthenware jar to combine with the gas 
on the outer side, and the chlorine taking up another 
atom of zine from the plate. There is sufficient perco 
lation of water through the porous partition to wash 
the chloride of zine out of the carbon and carry it away 
This 


water seal, to prevent the escape of 


through the drip-cock at the bottom of the jar. 
cock has a light 
chlorine or the admission of air, 

The 
sufficient to insure the circulation of the latter through 
the 
another flows in from the reservoir to 


affinity existing between zine and chlorine is 


cells, and as each atom of chlorine disappears 
take its place 
But as the gas is seldom perfectly pure, and may con 
tain air or other admixture, it follows that in time an 
accumulation of this foreign matter takes place in the 
last cell, and if not removed, would stop its action, and 
eventually produce the same result in each of the pre 
Mr 


Upward by an ingenious arrangement of an aspirator, 
the 


ceding cells, This difeulty has been got over by 


which comes into play whenever electromotive 
last cell falls a little, and 
action until it has drawn all the 
the which is of 


used in 


continues in 
The 


ordi 


force of the 


out inert pas, 


the 


controlled by an 


water tap of aspirator, 


nary kind laboratories, is 


electro-magnet, to which the current is admitted by a 


contrivance resembling a relay This relay is worked 


by a current from the last cell, and makes the connec 


tion to the magnet as soon as the electromotive force 
falls sensibly. 
It detracts from the great convenience of the new 


battery, that chlorine gas is not an article of commerce 
and is searcely likely to be. It must be produced on 
the premises where it isto be used, and its manufacture 
little 


ducted, may prove a nuisance 


entails some trouble, and, if not carefully con 


The apparatus devised by Mr. Upward for the genera 
designed to avoid 


the 


consists of 


tion of the gas has been 
these 


simple as it can be made, It 


apecially 


inconveniences, and renders operation as 
a short verti 
bath 


in placed oxide of 


cal cylinder or retort placed in a sand heated by 


a gas jet. Into this cylinder ther 
manganese, and then it is closed by a cover which dips 
Acid is run on to the manganese from 
ix led 
earthenware pipes 
ismuch heavier than air, it displaces the latter, and 
the 
bell or of any moving parts in the holder 


into a water seal 


a reservoir, and the gas evolved by a pipe to a 


holder constructed of As the gas 
use of a 
When the 


turned 


consequently there is no necessity for 


charge of water is into 
the 


washed out 


manganese is spent 


retort, and the liquid and contents 
The lid is 


contained ip an earthen 


MASCOURB are 


into the drains then raised, 


and the manganese, which is 


ware tray, is removed and replaced by a fresh quan 
tity 

It is evident that this will be a cheap battery to 
work. There are no expensive materials used, such as 


nitric acid or bichromate of potash, and there is no 
What the exact expense is we 
the 


figures, which are supplied by Mr. Upward, as a rough 


waste from local action 


are unable to say, and can only give following 
Chlorine gas costes from Wd. to Id 
the 
applied to electric lighting with Woodhouse and Raw 
The 
that in 


any other battery having the same electromotive force, 


approximation, 


per cubic ft., and consumption of it in a battery 


son's lamps is equal to 1 ft. per 50 candle-hours 


consumption of zine is, of course, similar to 


and the costis about 4d. per 30 candle-hours, Thus 
the expenses of the materials together amount to from 
“ad. to isd 


per lamp-hour. 


per 30 candle-hours, or half that amount 
This makes 
or depreciation, or for the renewal of lamps 
the 


source of 


no allowance for interest 


show that inventor does 
battery 
vie in economy with a steam or gas engine in situations 


But 


BOUrTCES 


These figures not put 


forward his AS A energy which can 


milmissible there 
the 


are jamps and candles 


where these motors are are 


numerous only of artificial 
light 


this battery is a distinct 


places where 


and for such situations 


hnaprovement on its predeces 
s0rs In its mechanical features great care has been 
taken to render it as independent 


itself 


of attention as por 


sible. The battery requires nothing but water 


and even this can be admitted automatically by an 


apparatus acting on the principal of the bird fountain 


The gas retort is made so large, that one charge of 


manganese will give a week's supply of gas, and this 


can be generated at one operation or more according 
The itself is 


kept at work all the twenty-four hours, and its current 


to theamount of acid admitted battery 
is received in an accumulator from which the lamps are 
fed 


vated for by the gain in working the battery 


The loss in the accumulator is more than compen- 
under 
first cost is greatly re- 


selected conditions, while the 


duced by this arrangement 
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Meep on the Alert, | toba, Canada, can be made of rough material without 
| . 
The manufacturer who hopes to hold his own in the | any special finish ; it requires but one hand of the train 
fierce competition which characterizes modern indus- | man to operate it, and it adjusts itself automatically to 


try must of necessity keep a sharp lookout for valu- the vertical and lateral movements of the car. 
- >+ere 


DOOR SECURER. 
This device is designed more especially for travelers, 


able improvements in machinery, and must introduce | 
them promptly when they are presented, The move- 

ment of the industries is always forward. ‘Thousands | 
of ingenious minds are continually studying out meth-| being so arranged that it can be quickly and easily 
ods for making processes easier and more economical, 1. 
Every month sowe kind of a device for bettering the 
way of doing athing, or for saving alittle labor, is | 
patented. The manufacturer who simply ignores | 
these things, and runs along heedlessly in the old way, 

with the old devices, will be left behind and beaten as 

surely as the earth rolls around the sun. <A mill built 

and filled with machinery twenty years ago, and left | 
unimproved, could not begin to compete with a mod 
ern mill containing all the new mechanical improve- | 
ments. And the way to keep a mill properly from de 
teriorating is to add every important improvement 
as itis put on the market. The most successful mills 
are the mills that do this very thing ; and they succeed 
because they do it.—-The Cooper's Journal, 

+ ore 
IMPROVED HINGE. 

One blank, Fig. 1,‘has a U-shaped slot forming a 
tongue, and the other, Fig. 2, has two L-shaped recess 
es in the side edges, forming two tongues at the sides. 
The first blank is then bent at right angles to form the 
two loops, Fig. 3, and a short wing at right angles to 
the long wing, the tongue being riveted to the latter. 
The second blank is bent to form one loop, Fig. 4, and | 
a short and long wing, and its tongues are riveted as} 





c e 
SAQA, 
SIMON’S DOOR SECURER. 
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| whe Bicentennial Celebration at Albany, New York, 
As July 22 will be the bicentennial of the incor- 
poration of Albany as a city, very extensive prepara- 
| tions have been made for the commemoration of the 
event. Beginning on the previous Sunday with religi- 
ious observances in all the churches, the entire week up 
| to Saturday will be devoted to the celebration. An 
historical pageant, consisting of sixteen floats repre- 
senting scenes in the history of Albany, and similar in 
| character to those employed at the Philadelphia bi- 
| centennial and in the South during the Mardi Gras, 
| will be a special feature of the occasion. The Presi- 
dent, the Governor of New York, and other prominent 

| officials will take part in the ceremonies. 

s+ Ore — 
CAR COUPLING. 

The drawhead is formed with a deep link opening 
and with a vertical slot, whose rear walls are inclined. 
In the center of a rock shaft mounted in bearings 
secured to the upper face of the drawhead is a 
square hole to admit the end of the coupling pin, 
which is securely held by a nut screwing upon its pro- 
jecting end. This construction provides for the easy 
renewal of the pin whenever necessary. On the ends 
of the shaft are arms connected by chains with lever 
arms on a shaft held on the end of the car and having 
arms at its ends, 

By properly moving either of these arms, the pin can 
be swung up tothe rear to permit the passage of the 
link. A link lifter, by means of which the link may 
be lifted toa position to enter the drawhead of the 
approaching car, is operated by chains leading to 
arms on a second shaft held in bearings on the end of 
the car. It will be seen that asthe projecting end of 








shown. Holes for nails or screws are provided in the | Secured to the keeper of an ordinary lock, in which 
wings. The two parts of the hinge are put together as | position it will effectually prevent the opening of the 
shown in Fig. 5 | door from the outside. The attachment consists of a 
By making the tongues, waste of material in cut malleable iron plate formed with corner pieces and a 
ting or punching the blanks is avoided, and the see | central flange as shown in the eut. The attachment | 
tions are strengthened and stiffened at the angles. | is held to the keeper of the ordinary form of rim lock 
by screws that pass through the end pieces. Passing 

through a projection in the middle of the sideis a 
screw provided with a rubber buffer upon its inner 
end, which bears against the door casing; a serew 





passing through the inner edge of the plate strikes 
against the face of the lock, so that there can be no 
possible play between the attachment and the door, 
which cannot then be opened from the outside. 

This invention has been patented by Mr, Michael 
Simon, of Millersburg, Ohio. 

. OO rem CO 
Ventilation by Flues, 

The Sanitary News, of Chicago, having the inquiry 
if a bath tub, watercloset, or sink connecting with a 
cesspool 30 feet away would be best ventilated if the 









SH 


WHEELER’S IMPROVED HINGE. 


ventilator pipe was run up through a chimney or 
along outside of it, submitted the communication to 
the Department of Health. Mr. De Wolf, the Com- 
Nails can be used for fastening the hinge as well as| missioner, replies as follows: “ If you mean to run the 
screws, as there is no strain in the direction of their | pipe into and up through the smoke flue, [I unhesi- 
length and they are not apt to be pulled out by the! tatingly say, do not do it. First, because this per- 
hinge. As each section has two wings, one wing can mits the pipe to become unduly heated, thereby caus- 
be fastened on the face of the door or window and the|ing a very rapid upward movement of the air within 
other on the edge. 





|the pipe, very often so rapid as to cause the en- 

This invention has been patented by Mr. Ferdinand | tire sewage in the horizontal drain and connecting 

Wheeler, of Pine Grove, Pa. | traps to become frozen in the winter months. Second, 
4 because of the destructive action upon iron pipes of 
CAR COUPLING. |Sulphur compounds and other gases generated in the 

The car coupling herewith illustrated can be operated | combustion of coal, which in a comparatively short 
from the side of the car, thereby obviating the danger | time ‘ honeycombs” or perforates the pipe, thereby 
attending the coupling of cars in the usual way. In| permitting drain air to be discharged directly into 
the buffers projecting from the end of the car frame is|the building during fluctuating currents (at times 
journaled a shaft which extends to the sides of the ear. | When flues are not heated). Third, because of the 
On the shaft between the buffers is secured a hook, | possibility, if not probability, of concealed work being 
|imperfectly done. The best method is to carry the 
drain vent pipe outside of but near to a heated flue, 
land continue same to a proper distance above the 

roof of building. 
| . —+ e+e —$——<——— 
| Diversity of Opinion, 

The Pharmaceutical Record says that editing a 
paper is a pleasant business—if you like it. But, like} 
most other occupations, there are some annoyances. 

If the type is large, it don’t contain much reading 
matter. 
| If we publish many formule, says the editor, folks 
}say they are not reliable. 

: : f If we omit them, we have no enterprise or are know- 
e \ov Wy 4 nothings. 
| If we have a few jokes, folks say we are rattleheads. 
CARRUTHERS’ CAR COUPLING. | If we omit jokes, folks say we are fossils. 

| If we publish original matter, they seold us for not 
shaped as shown in the cut. Ina slot in the hook is! giving selections. 
an arm so arranged as to carry an ordinary coupling If we give selections, people say we are lazy for not 
link, as shown in the sectional view and by the dotted | writing more, and give them what they have not read 
lines in Big. t. Inthe ends of the shaft are holes to! in some other paper. ; 
receive atrod formed with a loop at its free end,' by 


which it is operated. In the side of the car is a hook| for being partial. 
If we don't, all hands say we are a great humbug. 
If we remain in our office attending to our business, 


for holding the handle rod in a horizontal position. 
When two cars provided with this coupling are brought 


together, the hook of one car is dropped over the body | folks say we are too proud to mingle with other fel- 


of the other hook, which hangs down as indicated by | lows. 
the dotted lines in Fig. 1. This coupler, which is the | If we go out, they say we don't attend to our busi- 
invention of Mr, G. I’. Carruthers, of Winnipeg, Mani-' ness. 


\ 


If we give a complimentary notice, we are censured | 


the link entersthe drawhead of the approaching car, 
the coupling pin will be forced back ; and after the 
link has passed the end of the pin, the latter will drop 
to its normal position, and couple the cars, It is not 
necessary to enter between the cars, either to couple, 
uncouple, or guide the links properly. 
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BRENNAN’S CAR COUPLING. 





This invention has been patented by Mr. Matthew 

Brennan, of Louisville, Ky. 
en?) ee 
SHAVING MIRROR. 

The convenient article herewith illustrated will be 
appreciated by all who make use of the razor. To the 
back of an ordinary mirror of any desired shape and 
size is secured a bracket, one arm of which is threaded 
to receive a screw, as shown in thesmall size view. One 
of the cross bars of a window is placed between the 
other arm of the bracket and the end of the serew, 
which is then turned so as to clamp the bar, thereby 
firmly holding the mirror in place. By this arrange- 
ment the glass can be placed in the best possible po- 











PHILLIPS’ SHAVING MIRROR. 


| sition as regards light, and can be quickly and easily 


brought into use or removed. Thearmsof the bracket 


are made long, and are at a sufficient distance apart to 


| readily admit a cross bar of any depth or thickness. 


This invention has been patented by Mr. S. A. Phil- 
lips, of 311 Church Street, New York city. 
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PNEUMATIC PRESSURE RELIEF GOVERNOR. 


| always indicated by the indexes in connection with the 


The design of this air governor is to meet a well dial. 


known want, namely, that of relieving an air com- 
pressor, worked by belt power, or otherwise than with 
steam direct, from the power used in compressing the 
air, when it would otherwise compress more air than 


The helices of the magnets being of equal resistance, 
the current from the line is divided at the receiving in 


}strument into two equal parts; this results in the 


| 


| temporary demagnetization of one of the magnets and 


is wanted for working purposes, thereby saving all | the augmentation of the power of the other, so that 
the power now expended in compressing such sur- | each magnet is rendered effective by the current suited 


plus air, which in many cases amounts to 50 or 75 per | to it. 


cent of the power really necessary. 


In addition to its use as a water level indicator, 
| 


| this instrument may be used to indicate the height of 


This machine consists in having a branch pipe, O,|a gasometer or the distance traveled by any mov 


attached to the upright or discharge pipe, E, in which | ing object, either in a horizontal or vertical 


direc 


pipe is a relief valve, B, which is operated by the] tion. 


rod. H, which is attached to the lever, 
M. to which is connected a piston rod, 
I, and piston, K, working in an air 
cylinder, Z. Also to the lower side of 
the cylinder is a pipe, U, and valve, 
V. which conveys the air from an air 
receiver into the air cylinder, Z; this 
air operates to raise the piston and 
lever, M, on which is a weight or ball, 
N. which is placed on the lever so as 
to balance the maximum pressure of 
air needed for the work to be done. 
The check valve, D, is placed in the 
discharge pipe, E, so that the com- 
pressed air shall not return and escape 
through the relief valve, B, when it is 
open. 

The operation of the governor is 
When the compressor is at 
air 


as follows : 
work, it 

through the check valve, D, and dis 
charge pipe, E, into the receiver, until 


forces the compressed 


the air is compressed to, say, one hun 
dred pounds pressure per square inch. 
Now, this pressure applies (through 
pipe, U, and valve, V) under the pis- 
ton, K, and this pressure is balanced 
by the weight, N, and lever, M; but 
when the pressure rises three or four 
pounds above the working pressure, it 
lifts the relief valve against the pressure on the relief 
valve and against the weight. When the valve is raised 
even a little, it exhausts the pressure on the top of 
the valve, and the air pressure in the cylinder, Z, 
being heavier than the weight and lever, it 
the valve wide open, and remains so until the pres- 


carries 


sure is reduced in the air receiver about three pounds, 
the ball or weight, being the heavier, 
the valve to its seat again; thus it 


when brings 


becomes a per- 


fectly automatic pressure governor, and keeps the air 


steady within three or four pounds, the piston of the | 


pump working at the same rate of speed all the time. 
In this way, very many compressors ay be worked 
by power, without using any more power than what 
is necessary to compress the air required. 

This governor is the invention of Mr. James Clayton, 
whose works are at 45 and 47 York Street, Brooklyn, 
N. ¥ 
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WATER LEVEL INDICATOR. 
This instrument is intended for indicating the level 





| course she’s wife, but I don’t like that, 


| 


| 
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CLAYTON'S PNEUMATIC PRESSURE RELIEF GOVERNOR. 


This invention has been patented by Mr. Wilbur 8 

Mayers, of Fort Apache, Arizona. 
we 
The Young Father’s First Telegram. 

It is great fun to watch the senders of these first baby 
dispatches as they prepare them. A young 
comes in with a hurried step and an exultant, beaming 
He grasps the blank, and dashes off something 


Mary very ill! 


face, 


like this: ‘*‘ Great news ! Fine boy 








father | 


|some time during the next year 


‘and then the man pays 


a girl (or boy ). Mother well . 
over his half dollar, and nearly 
desire to go and give the baby a 


pulls me through the 
window in his fierce 
bath.—Journa/ of the Telegraph 
~+ero - 
Mounting the Lick Telescope, 

The trustees have awarded the contract for mounting 
the 36-inch objective (now in the hands of the Messrs, 
Clark, of Cambridgeport) to the firm of Warner & 
Swasey, Ohio, for the $42,000, 
Messrs. Warner & Swasey were successful in a compe 


Cleveland, sum of 


tition which included most of the celebrated makers of 
One firm of celebrated makers (the Rep 


the world. 


Hamburg) declined to com 
of the short 
available for the purpose. The mount 
ing Warner & 
Swasey will include every one of the 


solds, of 


pete on account tine 


proposed by Mensrs, 
improvements which have been lately 
the 


large telescopes, with the addition of 


introduced into mountings of 
one or two improvements peculiar to 
themselves 

The telescope is to be 57 feet long ; 
the diameter of the tube is 42 inches, 
The tube is suspended at the middle, 


and the point of suspension is to be 


37 feet above the floor of the dome. 
The axes on which the tube moves 
are supported by a heavy iron col 


umn, 17 10 feet at its base 
Provisions are made by which it is 
the 


end of the telescope to command all 


possible for an observer at eye 
the possible motions, and these same 
motions can also be controlled by an 
observer stationed on a small balcony 
20 feet above the floor. It is expected 
that, in spite of the great size of the 
telescope itself and of its great weight, 
the mechanism will be so delicately 
adjusted as to render the use of power 
unnecessary, 

Messrs. Warner & Swasey are to have this mounting 
completed in April, 1887, and some time during the 
Hamil 
have 


summer of 1887 the glass will be brought to Mt 
the 
under the great dome, 
Union Iron Works, San 
look forward to the completion of the Lick Observatory 
It is inspossible with 


been 
the 
one may 


ton, where mounting will already 


erected now building at 


Franciseo, so that 


out an accurate description to give any complete no 


‘ ‘ | , . . 
Then he tears that up. Somehow he doesn’t want | tion of the excellence of the provisions which have 


the rude telegrapher to know the name of the helpless 


but happy sufferer, and he tries it again Expected 


event realized ; a little girl; wife doing well.” But 
pshaw!” he says, * that’s rather a cold way to speak of 
her to her own father and mother. Wife—why, of 


and he tears it 


up. Then he starts again, and this time he says, 


It has come—eight pounds 
female ; He looks at it 
and tears it up, with the remark, *‘They don’t know 


about it and he writes, 


mother all right.’ a minute 


whether that 


of water at a distance. Fig. 1 is a perspective view of | colt.” By this time the young man has got intoa 
the electro-mechanical transmitter, Fig. 2 shows the | sweat, and grabbing a pencil he dashes off, ‘‘ It’s a girl 


receiver with the dial removed, Fig. 3 is a vertical see 
tion through the transmitter, and 


Fig. 4 isa detail view of the dial 


and indexes. On a shaft journaled 
in standards secured to the base of 
the transmitter is a wheel over 


Which passes a chain having at one 
float 
counterbalance weight. 


and at the other end a 
When the 
water in which the float rests rises 
the float is the shaft 
turned by the chain. This move 
ment, through the intermedium of 


end a 





raised and 


suitably arranged levers and springs, 
permits the current from the battery 
to pass to the line in one direction 
and to the ground in the other. A 
further turning of the shaft, caused 


by continued rising of the water, 
produces a series of electrical im 
pulses upon the line wire, which 
are all in one direction, and affect 
only one of the magnets of the 


receiver. Each electrical impulse 
corresponds to the rise of the float 
through the space of one inch, and 


each impulse draws down the arm 





7 ' r 
ee UU UU UU UU UU 


Mother doing nicely,” and after looking at that five or 











WATER LEVEL INDICATOR. 


ature belonging to the magnet, thereby indicating by | six minutes, and it may be with a moistened eye, he 


means of an index, Fig. 4, a rise of inch. The 


reverse motion of the shaft caused by the water falling 


one 


SO Operates the levers as to reverse the current along 
the line. This reversed current will not affect the first 
magnet, but will be effective in operating the second 
Inagnet, whose armature will then act upon the record 
ing mechanism to diminish the amount indicated by 
the indexes. j 


In this manner the level of the water is| and | simply write, 


They're 
do 


hands it in 
they 


his first and 


proud and happy and conscious 


SIpftis to it 


name 


and yet will 


almost anything to conceal their identity 


Sometimes the young man comes in showing signe 


that the great domestic event has been too much for 


him, and then I have to take the pencil and help him 
out, and I doit in a practical way I get 
The little stranger is here. 


the address 


It is 


means a Jersey calf or a Hambletonian 
. | 








been made by the Lick trustees, A rough idea may 
be had by considering the cost of the various parts of 
Cost of the 


cost of 


the great telescope, dome, mounting, ete 
dome, $56,850; cost of the mounting, $42,000 ; 


the visual objective $58,000; additional cost of the 
photographic objective, $15,000 total, $164,850, Be 
sides these sums, several thousand dollars will be re 


, and whose New York office is at 43 Dey Street. | ‘*‘ Confound the telegrapher! He shan’t know anything | quired to put the instrument into ts final completed 


state 
—> «e+ a 
The Buatialo Carpet Beetle, 
T. W. 8S. says: Please inform me what way! can 


best get rid of a great pest, the carpet moth. It is about 


the size of a grain of wheat, is black, and has hair on it 


It will run backward as well as for 


moth, of which 


like a caterpillar. 


ward, The carpet 


our correspondent complains, is 
in all probabilty the so-called 
buffalo moth” (Anthrenus scrop 


hularia), which has previously been 
figured and described at length in 
the columns of the SCIENTIFIC 
AMERICAN, Prof. L. O. Howard, 
Assistant in Charge of the Division 
of Entomology, Washington, says 
Where this insect is discovered in a 
the carpet should 
sprinkled 


carpeted rool 


be taken up and with 
substance should 
the 


base-boards 


benzine, and thir 
the cracks of 
the 


After airing both the room and the 


be poured into 


floor and under 


carpet, to get rid of the disagreeable 


odor, strips of roofing paper (pre 
pared with gas tar), about two feet 
should be 


in width spread around 


the edges of the room, and the car 


pet should be tacked down over 
them 
ee 
IMPERVIOUS ConkKsS.—Corks may 


be made impervious by soaking them-—best quality 

for several hours in a solution of one-half ounce of glue 
or gelatine in a mixture of three-fourths ounce of gly 
cerine and one pint of water, heated toa tem perature 
of about O° OC 


nearly proof against acids and other chemicals if they 


Such pre pared corks may be rendered 


are dipped, after thorough drying, for ten or fifteen 


minutes into a melted mixture of four parts of par 


affine and one part of vaseline 
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The Inventor of Saccharine,. 

A representative of the American Analyst called 
upon Dr. Constantine Fahlberg, the inventor or dis- 
coverer of saccharine, the new coal tar sugar, and had 
along talk with bim about his new discovery. The 
doctor is a tall, well built, handsome German-Ameri- 
can of about thirty-eight years of age. He speaks the 
modern languages fluently, and, despite the celebrity 
that has so suddenly fallen upon him, is quite diffident | 
and reserved, 

“How did I discover saccharine 7?” he said. ** Well, it | 
was partly by accident and partly by study. I had) 
worked a long time upon the compound radicals and | 
substitution products of coal tar, and had made anum 
ber of scientific discoveries that are, so far as I know, 
of no commercial value. One evening | was so inter 
ested in uty laboratory that I forgot about supper 
until quite late, and then rushed off for a meal without 
I sat down, broke a piece 
of bread, and put it tomy lips. It tasted unspeakably 
sweet, I did not ask why it was so, probably because I 
thought it was some cake or sweetmeat. I rinsed my 
mouth with water, and dried ny mustache with my 
napkin, when, to my surprise, the napkin tasted 
sweeter than the bread. Then I was puzzled. Lagain | 
raised my goblet, and, as fortune would have it, applied 
my mouth where my fingers had touched it before. The 
water seemed sirup. It flashed upon me that I was the 
cause of the singular universal sweetness, and I accord- 
ingly tasted the end of my thumb, and found that it) 
surpassed any confectionery I had ever eaten. I saw the | 
whole thing ata glance. I had discovered or made | 





stopping to wash my hands. 


some coal tar substance which out-sugared sugar. 1) 
dropped my dinner, and ran back to the laboratory. | 
There, in my excitement, | tasted the contents of every | 
beaker and evaporating dish on thetable. Luckily for 
me, none contained any corrosive or poisonous liquid. 
* One of them contained an impure solution of sac- 


On this I worked then for weeks and months | 





charine. 
until L had determined its chemical composition, its 
characteristics and reactions, and the best modes of | 
making it scientifically and commercially. | 

* When I first published my researches, some people 
laughed as if it were a scientific joke, others, of a more 
skeptical turn, doubted the discovery and the discov 
erer, and still others proclaimed the work as being of 
no practical value. 

‘When the public first saw saccharine, however, 
everything changed. The entire press, European and 
Awerican, deseribed me and my sugarin a way that 
may have been edifying, but was simply amusing to 
me. And then came letters. My mail has run as high 
as sitty aday. People wanting samples of saccharine, 
my autograph, or my opinion on chemical problems, 
desiring to become my partner, to buy my discovery, 
to be my agent, to enter my laboratory, and the like. 

“What have idone? I have started a company in 
Germany to manufacture saccharine, with a capital of | 
2,000,000 marks. They are already at work, and are 
now producing the new sugar. It costs, or rather we 
sell it, between $10 and $12 per pound, but will reduce 
these figures considerably before a year has gone past. 





I would rather have started in this country, which is | 
my home, but the high price of skilled labor, and the 
high tariff on the crude materials (fine chemicals) of | 
which saccharine is made, deterred ine and my friends | 
from so doing. 1 will say, however, that if applied | 
chemistry continues progressing as it has done in the | 
pest decade, we shall open branch works here within | 
the next five years.” 





Saccharine is proving a wonderful success, It is used | 

, } 
Prof. Leyden, of Berlin, recom- | 
. ‘ » | 
mended it to sweeten fine wafers and other foods for| 


already in many ways. 


invalids, and wrote a formula for it in such cases. This 


| 


is used by bakers and confectioners, and more especial: | 
ly by Mannl & Co., the great wafer manufacturers of 
Carlsbad, Bohemia. It is also employed by the makers | 
of glucose and beet sugar. These are inferior in sweet- | 
ness tocane sugar, but superior in digestibility and | 
The addition of a trifling fraction of 
saccharine makes them the equals of the finest cane 
sugarin the market. 
teaspoonful converts a barrel of water into sirup. / 


healthfulness. 


Saccharine is so sweet that a| 
sinall wafer of it converts the bitterest quinine solu 
It ined 
therefore be invaluable in disguising and destroying | 


all the bitter and sour tastes in medicine without | 


tion or acid drink into a regular molasses. 


changing the character or action of the drugs. 

Saccharine does not decay, mould, or ferment, neither | 
It has no injurious effect | 
upon the human system. What effect has been noticed | 
is rather beneficial than otherwise. This immunity 
from decay will render it of great utility in pickling | 
Where | 


sugaris used as a flavor and not as a food, there, I 


is it attacked by bacteria. 


and preserving delicate vegetables and meats. 

| 
think, it is bound to be replaced by saccharine ; where 
In the 
future the new sugar will be used by druggists, physi- 





as afood and flavor combined, it will not be. 


elans, bakers, confectioners, candy makers, preserve | 
and pickle makers, liquor distillers, wine makers, and 
dealers in bottlers’ supplies 

THE FORMATION OF SACCHARINE. 


The new coal tar product, saccharine, which is ex- 


Scientific American. 





pected to prove very useful on account of its sweetening 
power—in respect of which it stands to cane sugar in 
the ratio of 220 to 1, and with which considerable anti- 
septic properties are combined—was mentioned at 
length by Sir Sydney Roscoe in a recent discourse at 
the Royal Institution. This new substance was de- 
scribed by the lecturer as perhaps the most remarkable 
of all the marvelous products of the coal tar industry. 
It is not a sugar, but contains carbon, hydrogen, sul- 
phur, oxygen, and nitrogen ; and its chemical name is 
benzoyl! sulphuric imide. It is neither a nutrient nor 
a poison. It is derived from the toluene of coal tar, by 
4 process comprising at least seven distinct steps; the 
whole contributing a triumph of synthetical chemistry. 
Toluene is first heated with sulphuric acid of 168%° 
T'waddell, but not above 100° C. After all the original 
toluene has disappeared, the mixture is run into wood- 
en tanks partly filled with cold water, where it is stir- 
red up with chalk. The mass thus neutralized is fil- 
tered through a press ; and the calcium salts are treat- 
ed with sodium carbonate, with another filtration fol- 
lowing. The solution of the sodium salts thus obtained 
is evaporated, and the solid residue dried by steam 
heat. This material is then mixed with phosphorus 
trichloride, and treated with a current of chlorine. 
Certain residuals are then driven off, and the appara- 
tus contains two sulphonic chlorides—one solid and the 
other liquid. Only the latter is capable of yielding 


| saccharine. This is now separated,mixed with solid am- | 


monium carbonate, and steamed. After some further 
mechanical treatment, the liquid is oxidized by potas- 
sium permanganate ; and, finally, the pure saccharine 
is precipitated by dilute mineral acids. It has a far 
sweeter taste than sugar, and a faint, delicate flavor of 
bitter almonds. 

mn em — 
Heport of the New York Ratlroad Commission 

on the Car Coupler Tests. 

On the 7th of July the Railroad Commission an- 
nounced its decision in regard to the car-coupling tests 
made at East Albany last month. They award the 
first place to the Hoag coupler. This is an invention 
not in use on any railroad at present. It is the work 





of C.:M. Hoag, of Greenbush, an engineer on the Bos- 
ton and Albany Railroad. At the trial it was the only 
one that made the “ flying switch” automatically. In 
its normal condition the link is level, and works suc- 
cessfully on all The recommendations of the 
commission, Which are the most important made since 
its organization, are as follows : 

First.—That the standard height of drawbar of the 
Master Car Builders’ Association, viz., 2 feet 9 inches 
from top of rail to center of drawhead, when the car is 
empty, be adopted by all railroad corporations ; that 
new cars be wade to conform thereto, and that old 
cars, When repaired, be made to conform as nearly as 
possible. 


“ars. 


Second,—That all freight cars not having platforms 
be equipped with ‘ deadwood” blocks to conform to 
the standard of the Master Car Builders’ Associa- 
tion. 

Third.--That a standard link be adopted of 10% 
inside measurement and 13 inches outside 
measurement, 

Fourth.—That all existing link and pin drawheads 


inches 


be provided with a stop in the throat to prevent a link | 
| entering more than 7 inches 


Kifth.—Of the couplers presented to be tested on the 
16th and 17th of June, the board finds the following to 
fulfill the requirements of the law. There are many 
others of which the board has drawings or models, and 
which possess merit, but as to them the board makes 
no mention for the reasons, first, that cars were not 
equipped with them; and, second, that little weight 
can be given to the workings of a model alone. Those 
practically tested are divided, first, into classes men 


second, each coupler is mentioned under its class, in 
what the board regards as its order of merit. 

First Class, A 
by eatch or 


Link and pin couplers, pin held up 
“dog.” The “dog” is thrown back by a 
link entering and allowing the pin to drop automati 
cally ; uses standard link, and eouples automatically 
with the old drawbar of stop in throat, or B, beveled 
pin permitting link to slip under. Hoag, McKeen, 


N. Barr, Perry, United States, Robinson, Keeler, 





Sherman, Thurber, Whitman, Kilmer beveled pin, 
Wilson beveled pin. 

Second Class—Vertical hook and link, link pushed 
on to hook, couples automatically with old drawbar 
of stop in throat. Archer, Aikiman, Marks, Smith, 
Baldwin, Fenneil. 

Third Class—Janney, Barnes, Cowell, Thurmond, 
| Dowling, Heim, Titus & Bossinger, Boston automatic, 
} Lorraine. 
| Fourth Class—Ames, Custis & Wood, Adams, Felt- 
| hausen, and Lawtenslager. 

We give herewith a sketch of the Hoag Coupler 
which was patented July 15, 1884. 

The following are the patentee’s claims : 
| 1. Ina ear coupling, the combination, with a draw- 
bar head, A, provided with recessed opening, a, a ver- 
‘tical opening, a’, having the vertical mortise, a’, open- 
ing thereinto, and the bridge bar, @’, all as herein 
described, of the carrier, C, adapted to contain a re- 
movable coupling pin, B, and provided with shoulders, 
le’ and c*, and hook, ¢, all being constructed and ar- 
ranged to operate as and for the purpose herein speci- 
‘fied. 
| 2. In a car coupling, the combination, with a sepa- 
|rate coupling pin, B, of the carrier, C, having the yoke, 
c', jointed thereto, the said yoke being adapted to en- 
gage with the coupling pin, B, in the manner and for 
the purpose herein specified. 

—~9 + Orem C— 
Electrical Subways for New York. 

The special commission of which Mr. Roswell P. 
Flower is president, authorized by the State Legisla- 
ture for the purpose of carrying out the provisions of 
| the statute requiring all telegraph, telephone, electric 
\light, and other special wires to be laid underground, 
reported on the 30th ult. their proposed plan, which, 
when approved by the Attorney-General, will be 
adopted. The report favors what is termed the 
|‘ drawing-in ” system, in other words, the laying of a 
large pipe underground, provided at frequent intervals 
|with convenient manholes. The wires are drawn in 
through these, and spliced as required. 

Iron pipe was found to be objectionable, since it 
would rust and corrode, and at the same time furnish a 
ground in case a wire was accidentally broken. 

A pipe composed of asphalt and gravel is recommend- 
ed, first because it is much cheaper than iron, is easily 
moulded to suit different curves, and second because it 
is of itself anon-conductor of electricity, steam, or gas, 
is non-corrosive, and can be made waterproof. 

The following are the conditions adopted by the Com- 
mission respecting the manufacture of the pipe: 

Its material shall be an asphalt or bituminous con- 
crete which shall be capable of sustaining the follow- 
ing tests: It should sustain a crushing test of 4,000 
pounds per square inch, and have a tensile strength of 
not less than 300 pounds per square inch of section ; it 
should not crack when subjected to a temperature of 
10°, or lose its shape at 200° ; it should not soften below 
160° ; itshould resist the action of organic acids and 
illuminating gas, and should not disintegrate under 
the action of salt water; the pitch or asphalt used 
should be inspected before it enters into the concrete, 
and be pliable at 150°, but brittle below that tempera- 
ture. It should not be heated above 325° in boiling; 
the sand used should be silicious, and the porosity of 
each lot carefully determined, so as to insure the per- 
fect cohesion of the mass, with no excess of plastic ma- 
terial. But this shall not prevent the use of any other 
material where the special exingencies of particular 
electrical services or of particular localities render it 
advisable in the opinion of the Commission. Its form 
shall in general be that of a conduit, with convenient 
manholes, where cables and insulated wires may be 
readily drawn in and out of distinct ducts in the con- 
duit ; but this shall not prevent the laying of wires in 
other ways, where for special reasons it may seem de- 





a — 





| sirable to the Commission. 


Mr. Henry 8. Kearney was appointed associate super- 
vising engineer. 

It is expected districts will soon be mapped out, and 
asystem perfected for carrying out the work. It is 
proposed to let the work out to a special construction 
company, as the Commission has no funds for construct- 
ing and laying the pipes. 

—_ + Oe — 





| - 
| representatives. 
tioned in what the board regards as the order of merit: | 


| finite variety of subjects. 


Annual Convention of Photegraphers. 

One thousand photographers, from all parts of the 
United States and Canada, were present at the seventh 
annual convention of their association, recently held 
at St. Louis. Many foreign artists who were not able 
to attend personally sent specimens of their work as 
An interesting feature of the conven- 
tion was the exhibition by the various photographers 
of many views taken in the United States, Canada, 
England, and Germany. These included an almost in- 
They covered all the avail- 
able space on the walls of the hall used for the daily 
sessions, as well as fourteen small adjacent rooms and 
five thousand square feet of partitions, which were 
specially erected for the purpose. There was also on 
display a iost complete exhibition of all apparatus 
known to the art. 
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Centrifugal Casting Process. 
Yo the Editor of the Scientifie American : 

Plain cylinders, sections of pipe, orany straight tube 
form may be cast by this process, without using cores 
and with proper attention to keeping everything true, 
level, and well balanced ; and by close skimming or 
tapping instead of pouring, the melted metal will pro- 
duce castings which for many purposes will not require 
to be bored out. The flask will bea hollow metal 
drum, divided lengthwise into two halves, and pro- 
vided with hollow trunnion bearings at each end, to 
one of which will be attached a driving pulley. The 
outside form of the cylinder or pipe to be cast will be 
moulded in the usual manner in this flask, the two 
halves bolted together, and the drum made to revolve 
with a speed somewhat greater than is necessary to 
overcome gravitation. The melted metal will be intro- 
duced through the hollow end bearings in amount pro- 
portioned to required thickness of the shell or walls of 
the casting, the end openings to keep «ut 
cold air—all while the drum is in motion—and regu- 
lar rotation continued until the metal is sufficiently 
cold. The ends of the drum should be protected by a 
non-conductor of heat or externally heated a little, that 
the casting may not be distorted from the ends cooling 
more rapidly than the central portions. As a patent 
this is worthless, but as a useful process it will be of 
some value to the few who find use forit. An experi 
ment is worth the trial by any one who has facilities for 
trying it—for, as yet, it is wholly unproved; but thatit 
will work all right and come into use is the opinion of 
W. L. DAVIs. 


closed 


How to Set a Slide Valve. 

To the Editor of the Scientific American: 
I see in an old number of ScIENTIFIC AMERICAN, 
under heading ** How to Set a Slide Valve,” a longand 
tedious, though tolerably accurate, method of adjust- 





ing a slide valve described. 
Since the crank, flywheel, main shaft, dead center, 


or connecting rod has nothing to do with the accurate | 


setting of a slide valve, I will offer you the following 
very simple and quick method of performing that little 
piece of work to a nicety. 

After having removed lid from steam chest, revolve 
the main shaft, or slack the set screws in eccentric, and 
revolve eccentric until full throw of same is made in 
one direction, opening the port to its largest size. 
Now make a nice, even-tapered wedge out of a lath 
and slip it down in open port, marking with a knife or 
sharp pencil the edge of wedge ou valve seat. Now re- 
volve eccentric until full throw is made toward op- 
posite end of steam chest and until port is opened 
to its largest size, then slip the wedge down in port, 
as before, marking on valve seat as before ; then with 
a carpenter's rule divide the distance between the two 
lines on edge of wedge, making a third line in the cen- 
Then with eccentric at full throw lengthen or 
shorten the cam rod until wedge, with its center line, 
fits one port neatly, and it will fit the other one as 
neatly when full throw is made in opposite direction. 


ter 


Now place your engine on a center, and revolve ec- 
until the port over the end of cylinder in 
which the follower is placed has opened about one-six- 
teenth of an inch, and tighten your set screws. This 
done, your slide valve, also your eccentric, is properly 


centric 


adjusted, and no time wasted in hunting dead center 
or chalk marking flywheels, ete. 
WILLIAM R, DuNN. 


Alton, Ind., June 19, 1886. 


The Edinburgh 

The collection of exhibits sent from the Fairfield 
Shipyard and Engine Works is the most extensive and 
the most varied in this department of the exhibition. 
The interest attaching to most of the Fairfield exhibits 


Exhibition. 


is very great. 
object among them is the full model which is shown 
of the yacht Livadia, built a few years ago for the Eim 
peror of Russia, and perhaps the most remarkable ves 
sel ever launched. 

In one of the Fairfield Company’s cases there is 
shown a full model of the famous Alaska, whose per 
formances as a Liverpool and New York liner in the 
(suion Company’s service are notorious. As our read- 
ers are well aware, she has performed a number of very 
fast 


one of them being done in six days 


The model of the Alaska is really a 


passages, 
eighteen hours 
beautiful piece of art workmanship. Close beside it 
there is an equally fine full model of the North Ger 
man Lloyd’s steamer Adler, one of the 

ships now being completed at the Fairfield Works. All 
fitted with all the 


provements, including triple expansion engines of 7,000 


three sister 


three vessels are most modern im- 
indicated horse power, and the Bryce-Douglas valve 
gear. The engines in question are the largest of the 
triple expansion type yet afloat, and the first that 
have yet been fitted into any of the New York pas 
senger liners. We may mention incidentally that the 
valve Mr. Bryce-Douglas is new 


gear of eaciling 


It is probable that the most attractive | 


— attention among marine and locomotive engi 


and that it has been adopted in the locomotive engine 
which Messrs. Dubs & Co. have built for the Caledonian 
Railway Co., and which forms a conspicuous object in 
the central avenue of the exhibition. This engine we 
shall shortly illustrate. The same gear is also being 
adopted by Mr. D. Drummond in half a dozen locomo 


their own works at St. Rollux, Glasgow. There are 
many other highly interesting exhibits at the Fair 
field Company’s stand (No. 786), which we cannot de 
tail at length. Among them we notice photographs of 
|six sets of engines, which were in course of construc 
tion at the Fairfield Engine Works in August, 1884, 
and comprising a total of nearly 40,000 indicated horse 





power. 
tea clipper steamer Stirling Castle, which was built 
for Messrs. Thomas Skinner & Co., attained a speed on 
trial of 18% knots per hour, and made the fastest pas 
sage on record with tea from China, doing the run from 
Woosung to the Isle of Wight in the unprecedented 
time of 29 days 11 hours. Of course, as Fairfield is 
| famous for turning out some excellent examples of war 
|ships forthe British Government, the company’s ex 
hibits at this stand include at least two illustrations, 
|more especially the twin screw armorclad Nelson and 
'the vessels of the Comus class. We ought not to omit 
to refer to the half model of the twin screw barbette 
cruiser, which the Americans call the Destroyer, a 
| vessel of 10,500 tons displacement, measuring 410 
ft. by 64 ft. 3in. by 38 ft. 6 in., and intended to have 
|a speed of 21 knots per hour, her armament including 
| two 110 ton guns and eight 6 in. long range guns.— Hn 
gineering. 





~<>+-2 = 
The Delicacy of the Sense of Smell, 

| The sense of smell is probably the leading sensorial 

endowment in most insects, and it does for them what 


sight and hearing do for man, Its potency in help 
ling along intelligence is very great, since we know 


that, mentally, insects stand at the head of the inver 
tebrate, as man stands at the head of the ver 
tebrate, world. The sense of smell is probably acute 


in some fishes, as, for example, the shark; this is the 
|most active, if not 
it has an olfactory mucous membrane which, if spread 
out, would cover some twelve square feet. The sense 
falls in 
but rises again in the mammalia, though not in 


value in the amphibia, reptiles, and birds, 
pro 
portion to intelligence. the 
intelligent of animals short of quad 
|rumana, is well known. In 
subordinate, and even rudimentary. 
to man’s enjoyment, preserves him from some dan 
| gers, but does not very much extend his knowledge 


Its extreme acuteness in 
dog, the most 
man, the sense of smell is 
Olfaction adds 


of his environment. 
Yet, despite the comparative 
sense in man, its delicacy is most marvelous, and 


insignificance of this 
by 
it we can appreciate more minute subdivisions of mat 
ter orthe impact of more infinitesimal molecular vi 
brations than by any other of the avenues to the 
| brain 

| Professor Valentine has made some interesting and 
striking experiments in proof of this. He found that 
a current of air containing 1-30,000 milligramme of 
bromine, or 1-500,000 milligramme of sulphureted hy 
drogen, or 1-2,000,000 milligramme of oil of roses, could 
| be perceived by the He also deter 
| Iuined that the amount of odoriferous air which must 
| pass over the olfactory membrane in order to excite 
| the sense of smell was from fifty to one hundred cubic 
to one-fifth of a pint). He 
that the amount of 
bromine necessary to excite a sense of smell was 1-600 
1-5,000 milli 
1-20,000 milligramime (about 


sense of smell. 


|centimeters (one-tenth 


calculated, therefore, actual 


milligramme, of sulphureted hydrogen 


gramme, of oil of roses 
1-120.000 of a grain). 
Two recent experimenters, Pent 


substances 


and F 
other 


E. Fischer 
zoldt, of Erlangen, have found two 
which far exceed the foregoing in their capacity for 
These were mercaptan 


They found 


affecting the olfactory nerves. 
(sulphureted aleohol) and chlorphenol 
that in air containing 1-230,000,000 milligramuine to the 
cubie centimeter of chlorphenol, and = 1-23,000,000,000 
milligrainme of mercaptan, these substances could be 
appreciated, and it was estimated that only 1-4,600,000 
1-460,000,600 milli 


milligramme of chlorphenol, and 


gramme of mercaptan, is necessary to excite a sensa 
There 


subdivision as 1-2,760,000,000 grain 


tion of smell exists, therefore, a substance 


which in so small a 
or not quite one three-billionth of a grain, is capable 
This 


quite beyond comprehension 


subdivision of 
the 
The smallest subdivision ap 
the 
1-1,400,000 milligramme of sodium, which is a two hun 


of calling out a nerve impulse 


hore 


matter 1s yet 
alone can appreciate it 
through spectroscope is 


preciable by the eye 


dred and fifty times coarser division of matter than 
the minimum of odor-exciting mercaptan 

On aecount of the extraordinary power of mercaptan 
it is proposed to put itto some practical use in test 


j ing evrrents of air, ventilation, ete: —Aledical Reeord, 


neers, especially in the northern part of the kingdom, | 


tives which he is building for the same company, in| 


Another is a half model of the famous China| 


the most intelligent, of fishes, and | 


| On the Piace of Origin of Uric Acid in the Animal 
Body.* 

The endeavor of the author in this communication 
|} has been to show the place of origin of uric acid in 
'the animal body, and to ascertain which of the two 
| hypotheses on the subject is correct, viz., whether 
juric acid is first present in the blood, and then 
| secreted from the blood by the kidneys, or whether 

To 


him to satisfactorily prosecute many of his observa 


it is formed by the kidneys themselves, enable 


method for dis 
in very minute 


tions, the author has devised a 
uric 


new 


covering the presence of acid 
quantities of blood. 

The results of his investigations are embodied in 
the form of the nine following propositions : 

Prop. L 


ammonium 


Uric acid is secreted by the kidneys as 


urate ;and in the case of birds and rep 
tiles, whose urine is semi-solid, it is found in a definite 
physical form, more in the vitreous condition than in 
the truly crystalline shape. 

Prop. I1L.—Urie acid, when present in the blood, is 
found under the form of urate ; 


deposited from the blood during tife in any 


sodium and, when 


tissue, 





it is also as sodium urate in its characteristic crystal 
line form. 


Prop. I1I.—The daily quantity of urie acid in rela 
tion to their body weights secreted by different 
| animals varies extremely, In some, as the carnivor 


| ous Inamimalia, the ratiomay be less than 1 to 1,000,000, 
be as | to S&S. 
|} Inman it may to 120,000, 

| Prop. 1V.—The quantity of uric acid contained in 
| the blood of different little relation to 


that secreted by the kidneys. In birds, secreting daily 


| whereas in others, as birds, it may 


be regarded as about | 
has 


animals 


sO lar_e a quantity, the blood is often found to be as 


free from uric acid as it isin animals whose daily 
elimination of uric acid is excessively small, 
Prop. V.—When uric acid is absorbed from the ali 


the 
fact, often almost saturated with it, so 


mentary canal, blood becomes strongly impreg 
|} nated, and, in 
| that its presence is readily discovered by any ordinary 
| test. ‘ 

| 


Prop Vi 


usnal quantity of uric acid 


One cause of the appearance of an un 
blood of 
health is the presence of uric acid in the water they 


in the birds in 
} drink, and occasionally in their solid food 
| Prop. VII.—When taken 
stomach of man or the 

hot 


the 


secretion of 


uric acid is into 


animals, 


| other 


| 
this principle from the kidneys is increased, al 
| though at the time the blood may be rich in it 
Prop. VIII 
in the blood obtained from different veins in the same 
animal. that from 
| the efferent renal veins than in that from the portal 


Urie acid is found in varying quantities 
It is found in larger quantity in 
| afferent, or from the jugular veins ; and the same test 
| which freely exhibits uric acid in the blood from the 
|former often fails to show itatallin that from the 
| latter two. 

| Prop. IX. 
by the kidneys of a bird is in close 
quantity of nitrogenized food taken during the time 


secreted daily 
to the 


The quantity of uric acid 
relation 


} 
| ‘ 
| propositions severally, the author draws the follow 


Having brought forward proofs to contirm these 


| jug conclusions, viz., that every argument is in favor 
|of the hypothesis that uric acid is formed by the kid 
the form of ammonium urate, and that 


ney cells, in 


the traces of sodium urate found in the blood are the 


result of a necessary absorption, slight in amount, 
of the 


blood, and its subsequent conversion in that fluid into 


ammonium urate from the kidneys into the 
sodium urate. 
se 


Magnesia in Portland Oement, 


For a long time, magnesia has been supposed to 
have a bad influence when present in cements, and M 
the 


structures built 


Lechartier has been investigating nature and 


its with cement, 


cause of action in 


such as basins, dams, and retaining walls, either ex 
These structures built 


different The 


contain sulphate of lime in a 


posed to airor water were 


engineers in localities. 
did 


harmful proportion, they 


by competent 


cements used not 
had a proper density, and 
were made of good sands Nevertheless, in all cases 
the effects 
the cement went time. 
the M. 


cements employed were really 


were the same, and a slow destruction of 
The explanation of 
that the 


Portland 


on with 


facts arrived at by Lechartier is 


mixtures of 


cement with magnesia, which behaved at first as an 
inert substance: but little by little the magnesia be 
came hydrated, producing expansion of the mortar 


Clair Deville 
adinixtore of 


works St 


without 


and the deterioration of the 


has shown that pure magnesia 


silica and alumina can combine with water to form a 
hydrate the 


companied with increase of volume, 


of great hardness, but formation is ac 


Portiand cement 
proportion of 


that 


alone contains but a small magnesia 


M. Lechartier further observes the inerense of 
volume of the mortars takes place more rapidly when 
| the the 


Hence the basins of fountains, reservoir walls, and so 


water gains access more readily to ane 


on, are affected in a comparatively short time. 


tof a paper read before the Koya! Societ Jone 10, 186. by 


retras ¥.¢ 
nthe Chemical News 


Baring Garrod, M.D., ¥.K.4., as reported 


| @A 
) Alfred 
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COLLISION BALLS AND HARMONIC IMPACT, 


BY T. O CONOR #LOANE, VHLD 
The laws of the impact of elastic bodies are very 
in the 


of apparatus is quite expensive. In 


nicely ilustrated by collision balls. As bought 


stores, this piece 
the cheaper grades, the spheres are made of lignum 
vitae, which aretoo light and not sufficiently elastic. 
The higher priced ones are made with ivory spheres, 
better. But either kind is 


The first quality required is a high 


and these naturally are 
unsatisfactory, 
coefficient of restitution of impact, or, as it may be 
more concisely expressed, a high degree of elasticity of 
impact, A body may be very elastic in one way, that 
is to say, it may recover its original figure after distor 
tion perfectly, yet may not recover it quickly enough to 
possess the desired property. The next quality required 
ishigh specific gravity. Wood is so light that the resist 
ance of the air affects it. The best substance for these 
balls, all things considered, is glass. Glass marbles are 
sold in the wholesale toy stores, of various sizes up to 
diameter. 


two inches in Six of these are enough for 


all purposes, They can be purchased at so low a price 
as to bring the cost of the apparatus down to a nomi 
It is well to have one small 


nal amount. one, half or 


three-quarters the diameter of the others. They have 
first to be prepared for suspension. 

A hole may be readily drilled in each one by using a 
hard drill kept moist with camphor dissolved in spirits 
of turpentine: In this aperture a double suspension 
string may be secured by a wooden peg or by cement, 
finished even with the surface of the ball. As this is 
troublesome to do without a lathe, strips of leather 
may be pasted across the tops of thespheres. A portion 
of the center of each strip should be cut narrower than 
the 
placed under and across this portion in pasting. 


straw 
Be- 
fore the paste dries this must be withdrawn, leaving 


rest, and a needle, bit of wire, or broom 


an opening for the string to go through. For paste, 
gum tragacanth, softened in water to the consistency 
of butter, mnust be used. It is spread over the leather, 
At first it does not ad 
holds with 


thread 


and the strip is put in place 


here to any,extent, but as it dries it extra 


ordinary tenacity. Strong linen answers for 


suspending cords. 


; ; } 
A simple support, 12 or 16 inches high, made of three | 
| 


Its construction 


On this the spheres are suspended by dou 


pieces of wood is provided. is shown | 


in the eut. 


ble threads, tied into loops. The tying must be such 
asto give the same length to all, and bring the balls 
The 


ject of the double suspension is to restrict the oscilla 


into tangency in the same horizontal line ob 


Four or six 


tions of all the balls to a single plane. 
marbles may be thus suspended. 


An end ball is swung aside, keeping it carefully in 
the full 
It swings down and strikes its neighbor, | 


its plane and at stretch of its cord, and is 
released, 
comes to rest, and simultaneously the most distant | 
starts off, and, performing a half oscillation, re 
the first 


In this way the motion is kept up for 


one 


turns, comes to rest, and one starts off in 


like manner, 
SOE time, 


gradually degenerating into a swinging 


"S5\ ww AX. 





COLLISION BALLS. 


motion of all together. It can be done with two 
balls or more, and has a very good effect. With 
three balls on the frame, two may be swung aside 
and released In this case, the center ball keeps 


swinging to and fro, accompanied first by one and then 


by the other of the end ones. A shock from a hard 


| periment illustrated in the other cut. 








| : . ; , ; - ; : , a . 
|magic. The lighter sphere falling produces aslighter | given, its action will amount to very little. The slight- 


| effect in proportion to its weight. 


With two spheres, | est blow witha hard object will have an effect much 


upward of a hundred impacts may occur before they | greater than a comparatively hard blow (not push) with 


come to rest. 
It is essential that they shall 


be hung 80 as to be| 


in full contact, yet not so as to press against each 


HARMONIC IMPACT. 


other, If this condition is departed from, their move- 
ments will be unsatisfactory. 

The rationale of their action is that the impact 
slightly flattens each sphere, which,, expanding, com 
municates the shock to its neighbor. The im- 
pressive feature is the rapidity of the transmission 
of the shock and the evident conservation of energy 
that if the 


balls were animated with life. 


most 


obtains. In some motions, it seems as 

The production of motion from slight impacts re 
peated at proper intervals is shown in a simple ex 
A heavy object, 
such as an Indian club, is hung at 
about six or eight feet long. 
a weight 
so adjusted that it swings in as perfect synchronism 


from it 
is suspended, and the length of its string 


~ 


At a distance 





the end of a line} 


lstrip and tightly through the standard. 


[divided obliquely at an angle of 35 25 





| 


| 
| 


as possible with the club or heavier weight. The 
latter is now brought to rest, and the other weight 
is made to swing. Using it as a timer, light blows! 


are given tothe club, as near its central zoné as may 
be. They are timed so as to strike it as the swinging 


At 


weight reaches one end or the other of its course. 


| first no effect is visible, but on keeping up the im- 


| 
| 


pacts, striking with exactness, once for each double | 


swing of the timing pendulum, the heavy club grad 
ually begins to oscillate, and by perseverance may be 


made to swing over a large are. The foree of so 
many slight blows is stored up in its motion. In- 


the foree of the breath 


accurately timed 


stead of striking it, may be 


used, a series of puffs being dis 
charged against it 
set in motion, 
This was the principle of some constructions of the 
Very 


battering ram. remarkable instances of the 


factories. The motion of an engine running at a par 


ticular rate has sometimes caused a series of shocks 


| corresponding so closely with the periods of oscillation 


of the building as to threaten its destruction. In some 


cases a bucket of water could not stand on the floor 


without losing its contents. On running the engine 
faster or slower, these troubles have disappeared. In 
earrving a vessel full of water, care must be taken not 
to let the swing of the body correspond with the period 
of oscillation of the water contained. If it does, it will 
infallibly splash over the sides. 

linpact of non-elastie bodies is attended with great 
loss of energy and corresponding development of heat 
Recurring to the first experiment. balls of lead or little 
bags of sand may be substituted for the glass balls. In 
this case, after impact all the objects will swing together 
with greatly reduced energy. The impact develops 
heat, which is of course so slight as to be unapprecia 


ble. In the second experiment where impact is used, 


A very heavy body may thus be| 


}effect of such synchronous impacts have occurred in} 


| stage or on the mirror below. 


| the finger. 
sore — 
POLARIZED LIGHT._NORREMBERG DOUBLER AND THE 
STUDY OF THIN FILMS. 
BY GEO. M 

IIT. 
One of the simplest and best instruments for a cer 
tain class of investigations in polarized light is the 
Norremberg doubler, named after its inventor, and 
shown in a very simple form in the annexed engraving. 
To one edge of a wooden base, 6 inches square and 
|three-fourths of an inch thick, is secured a vertical 
| standard, 1 inch square and about 15 inches bigh, and 
to the top of the standard is attached an arm extending 
over the center of the base, and apertured to receive 
the short tube containing the analyzing prism or bun- 


HOPKINS. 





The tube may be made of paper, 
hard wood, or metal, and it should fitted with a 
shoulder, so that it will turn readily in the aperture of 
the arm. To the standard below the arm is fitted a 
stage formed of a thin piece of wood centrally aper 
tured and blackened. 

The stage is notched to receive the standard, and is 
attached to a short vertical bar 1 A clip of 
wood extending across the back of the bar, and two 


dle of glass plates. 
be 


inch wide. 





|small clips secured to the sides of the short vertical 
| bar, bear with sufficient friction on the standard to 
hold the stage in any desired position. 

About 6 inches above the base a grooved wooden 
| strip is pivoted to the stardard, by means of a common 
wooden screw, passing loosely through the grooved 
A wooden 
knob is turned on the end of the screw, and serves as a 
nut to bind the grooved strip in any desired position. 
The strip, screw, and knob are shown in detail in 
Fig. 2. 

Into the groove of the strip is wedged or cemented a 
plate of glass, 4 by 9inches. A fine piece of ordinary 
window glass will answer, but 
able. 


plate glass is prefer- 


Upon the base is laid a square of ordinary looking 
glass, or, better, a piece of plate mirror. 

The tube shown in detail partly in section in Fig. 3 
is provided with an inner tube of pasteboard or wood, 
with the axis of 
the tube, and upon the oblique end of one half of the 
tube are placed twelve or fifteen well cleaned elliptical 
microscope cover glasses, which are held in place by 
the other half of the divided tube. This bundle of 
glass plates, if of good quality and well cleaned, forms 
a very good analyzer; but instead of this, if it can 





SIMPLE NORREMBERG DOUBLER. 


be afforded, 
and mounted in a centrally apertured cork, the latter 
the 


a small Nicol prism should be seeured 


being inserted in tube. as 


Fig. 4. 
The object to be examined may be laid either on the 


analyzer shown in 


If viewed on the stage, 


body is transmitted instantaneously through almost | the body striking and the one struck should both be as| the usual effects will be observed: but if laid on the 


any number. A light blow from the back of a pen- 


elastic as possible. If the impact in either experiment 


knife causes the furthest ball to start away as if by” be produced by the tip of the finger, no push being! incident beam and once by the reflected beam. This 


mirror, it is traversed twice by the light, onee by the 
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js particularly noticeable in thin films of mica and | wave films will be treated in a future paper. Beau-| wide, are loose on the shaft, and are driven by steel 
selenite, and it serves as an excellent means for select-| tiful and instructive designs made from thin films are clutches. Each drum is provided with a brake, fitted 
to| with oak blocks. Between the engines is a raised 


i 
in the study of circular and elliptical polarization. 


As stated in a former article, the writer intends to 
deal sparingly with the theoretical part of the subject, 
that having been treated extensively in many physical 
works and in books especially devoted to light and 
opties. **Ganot’s Physics ” is prominent among works | 
of its class, and ‘‘Light,” by Lewis Wright, 
‘‘ Polarization of Light,” by William Spottiswoode, are 
excellent books bearing directly on the subject. The 
writer knows of no better means of securing a good 
knowledge of polarized light than by reading these 


and 


three books.* 
Returning to the matter of the thin films: It is| 
quite difficult to produce a perfectly uniform thin film | 
of selenite, owing to the brittleness of the material. | 
For this reason, mica is generally used, as it possesses 
considerable flexibility and toughuess. The common 
wetbod of cleaving off thin films of mica is to split off 
a moderately thin plate and then separate the lamina at | 
one of the corners by bending it between the thumb and 
fingers. A medium sized sewing needle secured point 
outward in a slender handle is probably the best instru 
ment for teasing the laminw apart ; but after the sepa 
ration begins, the thin end of the ivory handle of an 
ink eraser seems to serve the purpose exceedingly well. 
A score or 8o of plates are split, and examined one by 
one in the Norremberg doubler, by laying them on the 
mirror and turning them in their own planes, while 
Should the 
plates exhibit any unevenness under the test, they 
Such as exhibit 
carefully, 


the polarizer and analyzer are parallel, 


should be at once rejected. an even 


tint should be preserved and examined 
further to determine which, if any, possess the required | 
qualities. Not every piece of mica will split evenly, | 
therefore it may be necessary to make several trials 


before success is attained. | 


Should the film, when placed on the stage, exhibit a| for use in the 
| Agricultural Company, of New South Wales. 


dull plum color, slightly inclined toward red, when 
the polarizer and analyzer are parallel, it produces a 
difference of phase of half a wave length, and is called 
a half wave film. 
of like thickness, superposed and arranged with their | 
axes in the same direction, produce the same color un 
der the same circumstances, they are one-fourth 
films ; and if a pair of films exhibit the same color when 









engraving, 


made by 


sign, which, in some 


As a matter of course, if two films! and has met with s 
| neers in 
diameter by 48inches stroke, and are steam-jacketed, 


ing eighth and quarter wave plates, which are useful | described and illustrated in Wright's * Light,’ 
g 
| which reference has been made 


—_? +o > a 
WINDING ENGINE FOR AUSTRALIA. 


The winding engine illustrated by the accompanying 


which we take from The 








i; 

Rye 
to 
“ a 














GERBOZ’S ALARM THERMOMETER. 


Messrs. Tangye, of Birmingham, 


extensive coal mines of the 


respects, is a departure 


in the colonies. The cylinders are 32 





ut) 


1 
ve 


inches 


Engineer, was 


general practice, has proved satisfactory in all respects 
pecial approval from mining engi 


England, 
under the instructions of Mr. J. D. Baldry, M.1.C.E., 
Australian 
This de 
from 


fave | with separate steam pipes and valves for supplying the 


| jackets direct from the main supply pipe. The steam 


} ment 


platform, on which are placed the clutches, brakes, 


wheels, reversing lever, steam valve handle, and rods 


for working the condenser steam cocks Che engines 


platform, etc., are mounted on a strong cast-iron bed 
plate. 

As these engines are to haul about 2,000 yards, they 
are fitted with an arrangement for accurately indi 


eating the position of the tubs at any point in their 
journey. This consists of a vertical drum rotated by 
gearing, and having traced upon it a spiral line, along 
which the positions of the various stations are marked 
driven by 


A pointer moving on a screwed shaft worm 


gearing from the main drum, traverses the spiral, and 
so indicates the position of the truck 

The speed of hauling is 9 miles per hour, and about 
eighty skips, of 10 ewt, each, make up a load 

>< - > 

THERMOMETER WITH ELECTRIC ALARM 
thermometer figured herewith is designed for 
to of 
piles of coal, or certain fabries that 


I hie 


viving silos, 


indications as the temperature 
grain depositories 
are apt to burst into flame spontaneously and set fire 
to factories or ships 

Bour 


prov ided 


The thermometer used is a metal one, of the 
box 


Phin 
internal 


don type, inclosed in a strong cast iron 
of the 


figure 


nature latter is 


tiv 


sane 
that 


box is 


cover 

the 
be seen 
that the 


with the surrounding air 


with a 


thermometer 


omitted in arrange 


may everywhere per 


forated, so may be in: contact 


"The apertures, however, are 
to prevent the eutrance of particles of 


sinall enough 


coal or fragments of seeds, ete 


The apparatus, when placed in a coal bunker ora 
the 
ductors that traverse the surrounding substance, and 


that the tem 


silo, is connected with exterior by means of con 


moment 
i 


that serve to indicate, at every 


perature has or has not reached a dangerous height 


As soon as the needle of the thermometer strikes an 
index, placed at the degree of temperature that it is 
important to know (50, for example, showing that 
there is danger of fire), a bell rings 

We shall now give a few details of construction 


As the rotary axis of the needle and that of the index 
contact between these two pieces 


the 


are on the same ling 


} takes place at the same point, whatever be re 








Hi iit ~ 
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COLLIERY WINDING ENGINE FOR AUSTRALIA. 


similarly arranged on the mirror of the doubler, they 
nay be regarded as eighth wave films, as the polarized 
beam passes twice through the film to produce the 
tint. 
between glass plates, either dry or in benzole balsam, 


sare These films should be carefully mounted 


the latter being preferable. 
The practical application of the eighth and quarter 


and 


in diameter at the journals 
parts 
justment, and arranged so that 


exhaust valves are of the Cornish 


to each cylinder containing the valves 


The crank shaft is of Siemens-Martin stee! 


The bearings are 


of gun metal. with wedges and screws for 


they can be 


‘ | without taking out the shaft 


* These books may be had at this office at publishers’ prices.—Ep, { 


The hauling drums are 6 feet in diameter by 2 


f 
‘ 


1 


am 


ce 


type, double 


beat equilibrium, two separate nozzle boxes being fitted 


11 4 inches 


in three 


removed 


t 
t 


md 
the 


angular position of these two parte Iniate 


Kpective 
rod ome with 
the 
puecm 

the 
a spring for holding the 


to the 


of being a simple making piece 


index is# a bar 


+) 
tthe 


maneu com posed of 


vering button 


rel that forme one with button, and upon 


which is mounted index needle properly so 


called index in a constant 


1 , 


ind (4) a toothed 
pinion upon the 


same axis with the polarized armature of an electro- 


position with respect barrel 


This latter gears with a cog wheel 
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right 
the axis of the bobbins of the electro, 


magoet. This armature moves in a plane at 
angles with 


and as nearas possible to the extremity of the core. 


| RAILWAY CROSS TIES. 


| 1'o the Editor of the Scientific American: 


a trifling scratch with a needle was inflicted on the 
culprit’s neck ; itis said that death occurred at the end 


I noticed in your paper of January 16a letter from |of six minutes), fear must have played no inconsid- 


The electric communications are established and the| Geo. H. Ford relative to railroad cross ties, and I | erable share in the fatal result, and we do not know 


two proposed controls are made as follows : 
consists of three conductors. 
the negative pole of the battery to the thermometer 

the Another 
alarm and 


electro, 
bell, from 
The third runs 
from the positive pole of the pile to a galvanometer, 
and from thence to 


needle and-one of the wires of 
from the the 
thence to the positive pole of the pile. 


rune index to 


then to «a button or interrupter, 
the second wire of the electro. 
When a contact has 
on traversing the galvanometer and 
deflect, that the two wires 

magnet proper order. When 


been established by the but 
ton, the current 
causing it to indicates 
and the electro 


thr 


and causes 


are iti 
eurrent traverses 
the armature, and consequently the mov 
to revolve around the barrel; and under the 
the 


point 


able index 
action of the armature index thus tends to move 
the the 
with it, to establish a contact that rings the alarm bell. 

When the current is 
the 


traverses the electro 


from maximum toward needle, and, 


broken by the button or in 


terrupter, armature, as the current no longer 


returos along with the maximum 
needle to its position of rest, under the action of the 
spring mounted upon the axis of the index. 

Were the maxinun index made to bear against a 


metallic rack, forming an electric interrupter in a 


circuit: comprising an electric we 
the the 


maximum point and the needle, and thereby ascertain 


special counter, 


might count number of contacts between 
the latter’s position. 
it will be 


tus may be submitted to a permanent control that per 


seen from what precedes that the appara 


mits of inaking sure that it is ready to operate regu 


larly. Such control is of prime importance, since 


this thermometer is Gesigned to be used in inaccessi 
ble places (coal bunkes, silos, and so forth), the damp 
ness of which might interfere with the contacts being 
Besides, 


the sea might cause a 


kept in a proper condition, the motions of a 

breakage of the cable, 

These 

two things cannot oveur without attracting attention. 
La Nature 4 


Shipp on 
nothwithstandinug that it is covered with steel. 


——_> ++ a- 

Seu Water as a Preservative, 
The Vigo Bay Treasure Company, of London, lately 
of articles taken from 
the 
There are specimens of 


received a curious collection 
the treasure galleons sunk in 
Spain, in 1702, logwood and 
mahogany that, inepite of their 184 years’ submersion, 
state of Dyers who 


the logwood state that it is 


are in a perfect preservation. 
have experimented with 
even better for dyeing purposes than the wood now 
The mahogany, too, is very fine and solid. 
feet 
square, Which is now being sawed up to be used in 
the walking sticks for 
curiosity, however, is an 


imported 
One log has arrived 12 long and 22 by 82 inches 
manufacture of furniture and 
The chief 
ancient pulley block, 4'¢ feet high by 3 feet 


Henhentoes 
broad, 
with four solid copper sheaves, 18 inches in diameter. 
It isof solid oak, and was probably used in hoisting 
the The 
wood is perfectly preserved, but an iron band is com- 


heavy articles of merchandise or anchors. 


pletely corroded away, while the copper wheels are 
ouly slightly oxidized. 
> o> ” 
DRAIN TILE PROTECTOR. 

This simple and efficient device, the invention of Mr. 
\. L. Shoults, of Bloomingburg, O., is for preventing 
the entrance of animals into drain tiles and pipes ; it 
ean be readily applied to or removed from drains of 
different diameters. ‘Che protector consists of a series 
of spring artes provided with right angled arms adapted 
to enterinto the joints of a drain, and supporting in the 
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SHOULTS' DRAIN TILE PROTECTOR. 


center of the pipe a number of diverging pointed wires, 
Whose points lie in the direction of the open end of the 
The us 


the free discharge 


pipe of this protector does not interfere with 
from the drain, while it effeetually 
prevents smail anita from entering by presenting a 
series of sharp points protecting the entire area of the 
drain, The device is applied by compressing the arms 
sufficiently to permit the fingers to be introduced into 
the mouth of the tile, when it is pushed along until the 
fingers enter the joint. The points of the wires are 
ceutrally heid in the tile, and cannot be easily dis- 


placed, 


the electro, it polarizes the cores, | 


harbor of Vigo, | 





more ties destroyed by mutilation of the timber by 


the spikes than there is by natural decay. This is es- 


| 





| SECTION OF WHITE CEDAR TIE WITH SPIKE DRIVEN IN, 


| pecially the case with soft wood ties, such as pine, 
| chestnut, white cedar, cypress, and redwood. And the 
whole difficulty arises from driving a large, dulledged, 
wedge pointed spike into the tie without first making 
ja hole for it, or else having a special point on the 
sp ke, which practically does the same thing. 

| It is imperatively necessary to good work that the 
| fiber of the timber should be severed before the body 


One of these runs from | examination, I fully agree with him that there are | tion, though they were presumably so. 


The cable | would say that, from extensive observation and special| whether all the vital organs were in a sound condi- 


The old story 
of the case of a college porter is also one in point. 
The students entrapped him into a room at night, a 
mock inquiry was held, and the punishment of death 
by decapitation decreed for his want of consideration 
to the students. It is small wonder that, under the 
dominion of fear and belief in the earnestness of his 
tormentors, the sight of an ax and block, with sub- 
sequent blindfolding and necessary genuflexion, a 
siuart rap with a wet towel on the back of his neck 
should have been followed by the picking up of a 
corpse. — Lancet. 
en ——i>+-9-+a— eee 
The Sleeping Disease. 


There is a singular and invariably fatal malady, 
called lethargus, peculiar to the negroes of certain dis- 
tricts on the western coast of Africa, which has never, 
we believe, been noticed in the medical journals of this 
country except in the Massachusetts Medical Journal, 
from which we copy. But this is not surprising, 
when we consider that a knowledge of it is practi- 
cally unimportant to the profession outside of the dis- 
tricts where it occurs. Asa curiosity, however, in the 
form of a disease, it cannot fail, we think, to interest 
the medical faculty of our country, and we therefore 
present, in brief, the main facts concerning this singu- 
lar disorder. As the name implies, the principal, and 
in fact the only, symptom that presents itself is lethar- 
‘gy; and one case is essentially a stereotype of all. 
| The patient, usually a male adult, is seized, without 
|any premonitory symptoms, with a sensation of drow- 
|siness, which continues rapidly to increase, in spite of 
| all efforts to throw it off, until he sinks into a profound 
‘and seemingly naturalsleep. This continues for about 
| twenty-one days, when death takes place. Through- 
}out the course of the disease, the patient preserves a 
| quiet and peaceful countenance, may be easily aroused 
‘for a short time, will take nourishment, and generally 
answer a few questions in a perfectly rational manner. 
The pulse, respiration, and temperature remain nor- 
|mal throughout, the pupil is neither dilated nor con- 
tracted ‘to any noticeable extent, and the urine and 
feces are voided with comparative regularity. With 
the exception of the abnormal tendency to sleep, no- 
thing exists to denote disease. 

Many careful post-mortem examinations have been 
made by competent men, but nothing of an abnormal 
character has been found, while every remedy that 
could possibly be of any avail has been used without 
any apparent beneficial effect. They 
quietly glide into eternity in spite of professional skill. 

- — —> +o > 
CHILD’S CARRIAGE, 


To the center of the axle of this carriage is attached 
a vertically arranged hoop, to which are rigidly secured 





sleep on, and 





two side standards, shaped as clearly shown in the en 
graving. The upper end of each standard is notched 


| . ‘ . : . 
| of the spike enters it. The whole damage is caused by | to receive the knife-like edge of brackets fixed to either 


the point, and is caused in the following manner: The 
point being dull and nearly always imperfect, as at 


carried down and packed until it is sufficiently dense 
and hard forthe dull edge to eut it; after which the 
same process is repeated until the spike is driven 
home. 

I send you herewith a section of a white cedar tie 
with a spike driven in and split open, illustrating this 
theory, and I think you will agree with me that it is 
The 
and 





jmmechanical barbarism to continue such practice. 
| mode of fastening the rail to the tie and the link 
; pin coupler are the two twin relics of a past age, but I 
think from present indications that their days are num- 
bered, and that something better will soon take their 
place. WILLIAM GOLDIE, 

West Bay City, Mich. 

- —> + 0 ae _ 
**Can Imagination Kill?’ 

This is, perhaps, hardly the correct form of ques- 
tion that the British and Colonial Druggist puts to 
itself in discussing the death of the young woman at 
which 
the powder ap 


Hackney under circumstances in Keating's 


insect powder largely figured. As 


pears by Dr. Tidy’s experiments to be perfectly harm- 


the timber, and it doubles around the point, and is | or spring buffers fixed to the hoop. 


side of the carriage body, which is thus supported by 
and is free to swing upon the ends of the standards. 


present manufactured, does not readily cut the fiber of |The range of motion of the body is defined by rubber 


The front stop or 





less, the suggestion is not unnaturally made that the! 


| leceased, who was possibly of a hysterical, highly im 


aginative turn of mind, took the powder in the full 


belief that by its means her death might be accom 


plished The writer of the article in our contempo 
} 
rary, we think wrongly, brings forward two remark 
be regarded as practical 


lable instances of what may 


jokes with melancholy terminations. In the case of 
t ‘ 

| the convict delivered up to the scientist for the pur 
pose of a psychological experiment (the man was 


| strapped to a table and blindfolded, ostensibly to be | 





ENGLAND’S CHILD’S CARRIAGE. 


wheel is carried by a bracket attached to the axle. 
To the rear of the hoop is secured a forked arm, having 
a handle. The sunshade may be moved to and secured 
at any desired position on the hoop. In moving the 
carriage, the forward stop or imitation wheel is slightly 
raised from the ground by depressing the handle, when 
When the fixed 
wheel rests upon the ground, it acts as a brake, pre- 


venting the carriage from moving forward by its own 


the carriage can be moved as desired. 


| bled to death ; a siphon containing water was placed | gravity when placed upon an incline. 


near his head, and the fluid was allowed to trickle 


audibly into a vessel below_it, at the same time that’ England, P. 0. Box 374, Galveston, Texas. 


This invention has.been patented by Mr. William 
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A New Mountain Observatory. 

German papers inform us of the erection of an ob- 
servatory on the Sonnblick, one of the suwmits of the 
massif of the Tyrolese Alps, the highest elevations of 
which are the Grossglockner, the Wiesbachhorn, and 
the Hohe Narr. Extensive glaciers and eternal snow, 
from which those giants rise, cover those almost inac- 
cessible heights and their neighbors. The Sonnblick 
(Sun Glance) is a mountain nearly 10,000 feet high, the 
summit of which is less difficult of access, and where a 
house is now being erected which is to serve for mete- 
orological observation. It will consequently be an ob- 
servatory at the highest elevation in Europe—higher 
than that on Mount Etna, the Pic du Midi in the Pyre- 
nees, and on the Sentis, canton of Appenzell. The first 
to draw the attention of meteorologists to this moun- 
tain as a suitable spot for an observatory was the 
owner of the Rauriser Goldberg, Mr. Rojacher. His 
and mines are situated on the slopes 


private residence 
at an elevation of over 5,000 feet, and 


of the Sonnblick, 
from these a wire ropeway, used for the purposes of the 
also practicable for passengers, leads up toa 
height of nearly 8,000 feet. 
erected for about twenty miners, who reside there also 
Thence the summit of the mountain is 


mines, but 
Here a house has been 


during winter. 
reached by an easy ascent over a glacier, in three 
hours. 
in low sledges in fifteen minutes. 

The observatory now being erected on the summit, 
aud which looks like a black spot when viewed from 
the Rauris valley, and from which the Sonnblick rises 
like a precipitous wall, 3,000 feet high, consists of a 
blockhouse, flanked by a massive stone tower forty 


In descending, this portion may be traversed | 


plant, near the base, is attached a kind of bag, shaped 
like a pitcher, of the same consistence and color as the 
leaf in the-earlier state of its growth, but changing 
with age to a reddish purple. It 
an oblique band or hoop, and covered with a lid neatly 
fitted, and movable \on a kind of hinge or strong fiber, 
which, passing over the handle, connects the vessel 
with the leaf. By the shrinking or contracting of this 
fiber, the lid is drawn open whenever the weather is 
showery ordamp. When sufficient moisture has fallen, 
and the pitcher saturated, the cover falls down so firm 
The water is thus 


is girt around with 


ly that evaporation cannot ensue. 
gradually absorbed through the handle in the foot 
stalk of the leaf, giving sustenance and vigor to the 
plant. 
again open to adinit whatever moisture may fall ; and 
when the plant has 
season fairly sets in, it withers, with all the covers of 
The flower of the bee 
orchis is like a piece of honeycomb, and the bees de 
light in it. Then there is the snap dragon, the corolla 
of which is cleft and turned back so as to look like a 
rabbit's mouth, especially if pinched on the sides, when 
the animal appears as if nibbling. The 
cock’s comb, and the seed-pod of the Mostynia pro 


As soon as the pitchers are exhausted, the lids 
produced its seed, and the dry 


the pitchers standing open. 


flower of the 


boscidea bear curious resemblance to the objects which 
have suggested their names. Some kinds of the Mendi 
cago have also curious seed-pods, some being like bee 
hives, some like caterpillars, and some like hedgehogs 
—the last being itself an essentially ludicrous object. 
—~ + © _ 


RARE SPECIMENS OF MARMOSETS. 
Mr. Thompson, of Sixty-fifth Street and First Ave 





feet high. To guard against the frightful storms rag 
ing round the summit, the walls 
of the tower are made of enorm- 
ous thickness, while the block 
house itself is anchored to the 
rock by stout wire ropes. Wood 
has selected for the 
struction of the house, because 


been con- 


it keeps out the cold better, 
which is most intense in that 
exposed spot in midwinter. The 


house contains two living rooms 

one for the resident observer, 
and another for those scientific 
men who may ascend in favor- 
able weather with a view of ear- 
rying on experiments. The walls 
of the house are paneled inside, 
and neatly covered outside by 
wood shingles. The tower will 
be fitted with all the instruments 
used in meteorological observa 
As there is great danger 
to the building from the terrific 
thunder which burst 
round the summit, the observa- 
not only by 
three lightning conductors, but 


tions. 
storiuis 


tory is protected 
also by a lightning-proof fencing. 
The 
who has chosen to exile himself 


solitary resident observer 

from the outer world is one of the twenty miners per 
manently residing in the miners’ house, 8,000 feet above | 
the sea level, who is now undergoing a course of in 
But he will not cut off 
entirely from intercourse with his kindred, for he will 


struction in meteorology. be 
be able to keep up communication by telephone with 
the miners’ house 2,000 feet below him, whence another 
telephone wire, 15 miles long, leads to Rauris. From 
there his daily record of observations will be wired to 
Vienna, thence to be flashed to the scientific world 
generally. 


—> + oe 





Comicalities In Plants, 

There is Jack-in the-pulpit, the flower of the plant 
known as Indian turnip ( Arisema triphyllum). Who 
could ever look at one of these singular blossoms, says 
a Writer in the Western Review 
that same stirring of the risible faculties which one ex- 


of Science, without 


periences in perusing a parody or caricature, or witness- 
ing a pantomime’? The very sight of one is provocative 


f 


ofinirth. How many times in my school days did | 
challenge the teacher’s frown by involuntary gigyles 
it the whimsieal look of the imprisoned Jack ! Monk's 
of the 
flowers, suggestive of an old lady’s head ina night cap 
The well-known fly-trap, Dionwa muscipula, strikes 
the mind with all the effect of a joke. The leaves of 
plant stiff bristles, and fold 
heir upper surface are 
touched, thus seizing insects that light on them 


hood genus Aconitum, has quaint, comical 


this are fringed with 
together when certain hairs on 
See 
ing the leaf stand temptingly open, a poor fly pops in | 
for shelter or food feet 
aoe some sensitive fibers are affected, and the cilia at 
the 


No sooner has it touched its 
top closes in upon the intruder, imprisoning him as 
effectually as if a boy had taken him and closed hiin | 
In a box. | 


The pitcher-plant, or monkey-cap of the 
Kast, . 


although not particularly 
Whimsical arrangement which borders closely upon the 
human economy. To the footstalk of each leaf of this| 


ludicrous, has a 


THE SILKY MARMOSET. 


nue, New York, a well known importer of rare and 


curious wild animals, ete has recently brought 
here some of the beautiful little animals shown in our 
illustration. They are a species of South American 
monkey, and, though not as intelligent as other mon 
keys, are easily trained, and make an interesting and 
affectionate pet. Its disposition is gentle, but its con 
stitution is so delicate that it can only with difficulty 
be kept in temperate climates. The body is six to 
seven inches long, the hair of a golden yellow, soft 


fine, and silky, and they live principally on insects 
which they dig out of the earth or from under the 
bark of trees with their long fingers, although in cap 
tivity they will eat almost any vegetable or animal food 
of the 


they come from Brazil, and are 


These marmosets are the only ones kind ever 
brought to this country 
only found in a very limited locality near Rio Janeiro 
—> + ore 
Heterogeneous Grafting. 
Berichte Bot 


records some curious results of his ex 


Strasburge r the der Deutschen ie 


selischaft, vol. 3 


ith 


periments in intergrafting various herbaceous Solana 
Thus, he 


and common 


ced successfully grafted species of strameo 


Atropa 


potato 


tobacco plant henbane 


the 


miu 


belladonna, and petunia common 
of Datura 


remarkably 


upon 


stramoninm and Nicotiana 


the 


plant. Grafts 


tabacum took well plants growing 


freely and coming into flower. Tschudy, however, long 
ago, had grafted Lycopersicum upon a potato stock 

and so had gathered potatoes from the bottom and 
tomatoes from the tops of the same plant; but this is not 


so extraordinary, the two plants being so essentially 
congeneric 

The most remarkable result of Strasburver’s trials 
was that, when Datura stramonium was grafted upon 
a potato plant, the potatoes borne by the latter, to all 


appearance normal, were found to be impregnated 


with atropine, He does not say whether these grafted 


into Nicotiana tabacum had their tubers infected with 


LAB Lie, American Journal af Aovence 





[HAPALE ROSALIA.|) 
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and 
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New Mode of Beducing Metals, 
A new and very promising mode of directly separat 
Shedlock, of 


London, is now being tried on a practical scale in that 


| 
| ing metals from their ores, by James J 
city. Mr. Shedlock’s method is carried into effect by 
passing the ore in a finely divided state through a bath 
of molten metal maintained at the 


temperature heces 


sary to insure its combination with any free metal con 
tained in the ore. But as most ores contain metals ag 


sociated or in combination with the metalloids, it is 
necessary to decompose such compounds in order that 
the metals may be freed and in such a condition as to 
readily combine with the metallic bath, This is accom 
plished by forcing streams of reducing gases through 
the bath of molten metal simultaneously with the pul 
verized ore, which is conveyed into the bath at one end 
by feeding apparatus, the action of which is so regu 
lated as to work in concert with the supply of reducing 
Uses For the production of these steam 


USCS, is 


passed through superheaters, the outlets of which 
communicate with gas producers, which produce car 
bonie oxide and hydrogen gases, which are conveyed 
from the producers by tubes into the bath of molten 


the affinity possessed by these gases 


metal at the point of entry of the powdered ore 
consequence of 
for the metalloids, and also by reason of their high 
temperatures, the metallic compounds are decomposed 
and the volatile constituents of the ore are vaporized 
which, with the earthy or non-reducible portions, by 


reason of their lesser specific gravity, rise to the sur 


face of the bath of molten metal. The gases and 
vapors are conveyed through flues into chambers, 
where those that are condensable are thrown down 


collected, the permanent gases escaping into 
the chimney shaft, and the earthy 
matters being removed from the 
of the bath thy 
feeding end by skimming. The 


metals as they accumulate in the 


end opposite 


bath overflow into receivers 
through spouts, the inner mouths 
the 


below 
lo 


of which are so much 


surface of the metal as 
ventany dross from passing over 


they 


The metals as collect are 
run into ingots or bars 

In treating some ores, more 
particularly those containing the 
noble associated with the bases 
metals, it may be found desirable 
to refine those metals without 
removal from the bath For this 
purpose atmospheric air raised 


to the required temperature is 


forced through the molten metals 


in the bath, its passage being 
retarded by an inclined cover 
thereby causing avitation of the 
mass and subjection of the met 
als and metalloids to the oxidiz 
ing action of the heated air, The 


oxides and other combinationr 


thus formed with the vapors and 
to the and are 


thie 


(Asses Tine surface 
chambers 
the bath 


producers 


conveyed by the flues to the condensing 


being withdrawn from and 
The 
air-heating chambers are 
the heated 
enter and 
of the 
required degree 
the flues 


molten metals 


shaft 


refined metal 


run into ingots superheaters (c7L8 atl 


inclosed in a firebrick struc 


into which products of combustion 
the 
temperature 


the 


ture 


from furnace circulate thus raising 


the 
to 


apparatus and its contents 


surrounding 


furnace gases then 


j fame 
thie 


chimney 


into bath containing 


eventually into the 


Mr 


which 


CRCAPIII 


According to Shedlock, there are no ex 


be manipulated by 


to the ores may 
the 
duced being successfully treated by its means 


the 


ceplious 


his invention most refractory as well as tmicnt 


easily re 
when subjected to the for 


stated to be 


ofiron 


of that 


Phe ore 


Dprocer 


extraction metal, are WiOst remadily 


reduced, and its direct conversion at one operation into 
the different carbides of iron, varying from the softest 
cast iron to the mildest steel, easily accomplished at 
the same time, all deleterious impurities are said to be 
effectually removed. The ores of zine are also readily 
treated by this process as a continuous operation, the 
ore being fed into the apparatus, and the metal as 
it is distilled over passing away through the flues into 
the chambers where it is condensed and eollected 
Should the process be as successful on operation on 
the larve scale as is anticipated we nay expect an in 


creased ipply of wold, as by ite means the most refrac 
tor ore of gold may be treated Ky the ordinary 
eystem Of separating gold from its ores, it is acknow 
ledged that not much more than 50 percent of the gold 
present is recovered, The details of the invention, as 
well as those of the apparatus by which it isn to be ear 
ried into practical effect, have been caref illy thought 
mut, and the reasonableness of the modus operandi 
gives every hope of its commercial succes 


-+eore 
To destroy ants. sprinkle powdered borax around the 


infested places 
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ENGINEERING INVENTIONS, 


A car coupling has been patented by 
M:. Kdmund O Sawyer, of Point Pleasant, W. Va. It 
in a simple device for adjusting a tink held in one draw 
head to properly enter an opposing drawhead of an 
equal or different height, by which the link may be ad- 
justed from either ride of the car, or, by means of pro 


per connections, from the top of the car, 


An auxiliary air accumulator bas been 
patented by Mr. Michael P. Drummey, of Grand Junc 
tlon, Col, Jt consists of an attachment to the steam 
chest of a locomotive, adapted to be connected with the 
air brake wystem, and calculated to quickly accumulate 
compressed alrfor use in cane the supply employed to 


operate the brakes becomes exhausted 


action of the compressing mechaniem or other cause 


A smoke burning furnace for steam 
boilers has been patented by Mr. William T. MeDonald, 
of New York wity. In the flue by which the emoke and 
unconsumed gives would naturally escape is formed a 
dome-like expansion at one part, into which opens fun 
nel-like mouths of a pipe leading to an aperture in front 
of the fire chamber ; opposite this end of such pipe is a 
nozzle connecting with a kerorene reservoir, and an- 
other nozzle connecting with the steam space of the 
boller, the discharge of steam through which forces the 
and unconsumed products of combustion drawn 
back from the fine together in the form of spray upon 
the fire for withdraw 


ing unconsumed products from the smoke flue is also 


; the pipe with funnel openings 


further connected with & pipe extending around the 
end of the boiler and terminating in an outlet to the air 
in front of and ander the fire grate, 


one 
AGRICULTURAL INVENTIONS, 
A potato planter has been patented by 


Mr. Charles C It has 
various novel features of construction and arrangement 


Mavens, of Kast Davenport, Lowa, 


of parte, whereby potatoes may be planted either in hills 

or drills, and is s0 designed that the space between the 

hille may be varied, as also may the distance between 
the seed when the potatoes are planted in drills 

- oe - 
MISCELLANEOUS iNVENTIONS, 

A hoe and rake has been patented by 


Mr. Frank Middleton, of 
jon provides for the attachment of the blade and parts to 


Richmond, Va, This inven 
the handle by a serew fastening,whose parts are so pro 
tected that dirt base no access, and the lubricant is not 
likely to be washed out, whereby rusting is prevented 
and the parts wil! be easily adjustable. 

An improved form of shirt with detach- 
able bowom has been patented by Mr, Julius Schlesinger, 
of Chicago, Il 
around which extends re-enforcing strips having buat 


The shirt has an open bosom space, 


tons, a transverse bracing strip extending across the 
apace below the neck band, and permanently attached 
to the shirt. 

A carriage gear has been patented by 
This in 
vention covers a single reach side spring gear, which 


Mr. Edward Squires, of Beaverton, Oregon 


brings the body of the carriage low down, and makes an 
easy up and down motion, free from side play and loose 
joints, being designed with regard to simplicity, cheap 
ness, durability, and floish, 


Av improved lamp globe sign bas been 
patented by Mesers, Harry L. and Willard L. Harris, of 
San Francisco, Cal. The lamp globe is made with an 
opening adapted to hold a framework and sign, In such 
posltion that the lettering or symbola will be clearly 
defined on a wall, sidewalk, fence, or other object, the 
light of the lamp making the shadowed representation 


A gas regulator forms the subject of a 
patent aleo lesned to the above inventors, It is an im 
provement in that class of regulators in which elastic 
dinphragmes are used, and consists in making the dia 
with and 


plhrougm of horse hide treated neatsefoot oil 


beeswax, whereby the hide ia rendered soft and elastic, 
sd «so it will not be injuriously affected by the moisture 


caused by condensation of the vapors from the gas, 

A building block has been patented by 
Messrs. Christian Popp and Ludwig Melchior, of Wil 
Del 
andis made of ground 


mington, It is intended especially for inside work, 
cinders and ashes, dry slaked 
lime, botled glue, beach sand, plaster of Paris, and 
mixed with 


Portland cement, water and subjected to 


heavy pressure, to make a water and fire tight partition 


A cult fastener.has been patented by 
Mr. Stephen V. Thomas, of West Branch, Mich. This 
invention covers a distinctive and peculiar construction 
of holder, bent out of a single piece of wire, to connect a 
cuff with ease to a shirt sleeve, either high up or low 
down, the fastener being designed to take the place of 


a cuff button 


A door check has been patented by Mr. 
Clemson, of Middletown, N. Y. 
the the 
swinging arm with convex pad adapted to engage the 


George N It consists 


of a bracket on door near bottom, carrying a 
carpet or floor, whereby the weight of the door will act 
on the arm aad pad to produce sufficient friction to hold 


the door in any desired position 

A chimney cowl has been patented by 
Mr. Neal Clifford, of St Joseph, Mo 
frame adapted to the chimney top, and combined there 


It consists ina 


with arevolving cowl shield supported by the frame 


with its bearings entirely above the cowl shield, and ex 
terior to the chimney or smoke pipe, to prevent down 


draught and increase up draught, 
An abdominal and spinal brace has been 


William B. Dewees, of Salina, Kan 
Ii has a front pad made of leather and elastic webbing, 


patented by .Mr 


ind the back combination includes a leather and elastic 
shoalder brace with S-shaped steel springs, and other 
novel details, the whole being designed to support and 
strengthen weakened 


parts with perfect comfort and 


freedom, 
A chenille pendant has been patented 


oy Mr. Bernhard Dreyfus, of New York city. Within 
the pendant loop is placed a stiff or rigid framo of me- 


from defective | 


tal, hard rubber, celluloid, stiff paper, or other suitable 
| material, and the usual methods of making are other- 
| wine modified, so that the pendants cannot easily be 
| bent out of shape by the pressure to which articles on 
which they are secured are frequently subjected, 





A process of separating the tin from 
scrap or pleces of tin plate or tinned iron by means of 
hydrochioric acid has been patented by Mr. Wilhelm 

| Hasenbach, of Mannheim, Germany. It consists in 
heating the cuttings or scraps and subjecting them 
while hot to the action of hydrochloric acid in the form 
of a dry gas or vapor, distilling off the protochloride of 
tin and avoiding the necessity of washing the scraps. 


A thill coupling has been patented 
by Messrs. Clarence M. Slack and Frank Crawford, 
of New Brunswick, N. J. Its construction is such 
that the wear will come mostly upon conical counter- 
sinks in the coupling block, and conical projections 
upon inner sides of parallel arms upon the forward arm 
of the bow, and this wear can be readily taken up and 
any rattling of the couplings prevented. 





An animal trap has been patented by 
Mr. Sylvester Snell, of Watertown, N. Y. It is a box 
witha hinged bottom, the front end of which is heavier 
than the rear end and has an upwardly extending pin, 
with a swinging door attached to the front end of the 
box and operated by the pin in the hinged bottom, with 
other novel features, making a trap adapted to take 


animals alive. 





A heating stove or furnace has been 
patented by Mr. John Adama, of Findlay, O. It is de 
signed more especially as an improved construction for 
a gus or oll stove, in which air and gas are mixed within 
a perforated tabe, around which is formed the blaze, 
and there is a novel arrangement of chambers and flues 
whereby the products of combustion are brought into 
contact with a large surface of metal. 


A circular sawing machine has been 
patented by Mr. Everell 8, Collins, of Meadville, Pa. 
of acircular saw mounted on 
an arbor supported by a counterbalance, with pivoted 


This invention consists 


levers for swinging the saw upward toa cutting position 
on the table, the device being adapted to promote con- 
venience for use in a limited space, as the saw can be 


placed below the level of the table when not in use, 


A drinking straw or tube holder has 
been patented by Mr, William E, Coleman, of School- 
ey’s Mountain, N. J. It is inthe form of a clamp, made 
of a single piece of spring sheet metal, suitably cut and 
bent to make lower clips, to fit over and hold on to the 
rim of a glass, while the upper part is bent to form tu- 
bular sockets adapted to hold the drinking straws or 
tubes. 


A reaming tool for use in sinking bored 
well casings has been patented by Mr. William A, 
Lloyd, of Macksburg, O. It is a tool which has a com- 
pressible cutting head to go down through the casing, 
but which will expand below that to do the work of en- 
larging the bore to the fuil diameter of the casing, so 
that bores may be thus enlarged and the casing sunk as 
the boring proceeds, 


A new form of belting has been patent- 
ed by Mr. John D. Channell, of Nevada City, Cal. It is 
made with flexible side flanges, preferably of rubber, 
formed of hollow tubes, permanently attached to one 
face of the band near its edge, making a belt especially 
adapted for use in ore concentrators, etc., and for con- 
veying water, pulp, and similar material without the 
use of guides or buckets. 


A hose reel has been patented by Mr. 
Charles H. Weygant, of Newburg, N.Y. It is a spi 
rally grooved reel cylinder, with a traveling frame 
through which hose may be passed, the hose being 
wound from its upper end downward by revolving the 
cylinder, and so held that all the water, when the sup 
ply is shut off, will flow out of the discharge end with 
out its being necessary to open any wasteway. 


A wheel and axle has been patented by 
Mr. Granville W. Pittman, of Keokuk, Towa. On the 
inner side of a car wheel is a central circular cavity 
adapted to receive a disk on the end of the axle, the 
cavity carrying a rubber cushion, and a cushion collar 
being held in the neck, the device being intended to 
give increased leverage power and reduce friction, and 
also adapted for the hubs of carriage wheels. 

A carpet rag attachment for sewing 
machines has been patented by Mr. Charles W. Cham 
berlin, of Lanark, Il 
pally of a number of narrow holders, clamps, or springs 


This Invention consists princi- 


connected together in’ line with each other and adapted 
to receive and hold the ends of the rags, so they may be 
passed with the device through a sewing machine and 
stitched 

A clothes drier has been patented by 
Mr. Ide V. Cooley, of Mich. Bent 
hooks are fitted to slide easily on a galvanized wire line 


Berlamont, wire 
stretched from the side of the window to a post or adja 
cent building, the hooks holding clothes drying bars, 
on which the clothes are fastened by the usual pins, 
the apparatus being arranged in such way that a large 
number of clothes can be hung in a very small space. 
A wooden scoop has been patented by 
Mr. Nathaniel E. Nichols, of Mount Tabor, Vt. The 
heel of the scoop is formed in one piece of the required 
shape and thickness, to stand at the proper angle to 
the blade, and the blade tapered so that when bent to 
and side of the 
heel the deep flaring part and front flat edge will be 


conform to the lower curved beveled 
formed, the handle being secured in any convenient 
manner 

A tool handle has been patented by Mr. 
of New York It is intended 
more especially for hammers, axes, and similar imple- 
ments, the handle having a notched end, a tightening 


Louis Steinberger, city 





screw to enter the handle centrally in the notch, anda 


bar to rest crosswise upon the hammer to draw it down 

; upon the handle, whereby the handle may be firmly 
screwed and subsequently tightened when required, or 
detached and applied to another implement. 


An apparatus for manufacturing aerat- 
ed beverages has been ,patented by Mr. Oscar Brunler, 








of New York city. This invention provides an appara- 
tus for supplying liquid carbonic acid to the liquids to 
be aerated in the mixer, or fountain, through a tubular 
coil within the fountain, where» che liquefied gas, by 
its expansion, has a cooling effect upon the contents of 
the fountain. 


A machine for washing coal or other 
minerals has been patented by Mr. Robert Robinson, of 
Howlish Hall, near Bishop-Auckland, Durham Co., Eng. 
The separation of stone, dirt, etc., from the material to 
be washed is made by difference of specific gravitics, 
the material being placed in water in a hopper-like ves- 
sel, in which an upward flow of water is maintained, 
with means for discharging impurities without inter- 
rupting the washing. 


A calculator has been patented by Mr. 
Jules V. Charpantier, of New Orleans, La. The appa- 
ratus comprises a box or support, an indicator, an in- 
terest table, a maturity table, anda period table, in con- 
nection with various working devices to facilitate the 
determination of amounts of interest, number of days 
of interest and discount, and date of maturity of com- 
mercial paper, this invention being an improvement 
on a former patented invention of the same inventor. 


A gate for railway crossings has been pa- 
tented by Mr. Abiud G. Miller, of Leyden, N. Y. It has 
posts at opposite sides of the roadway, bars pivoted to 
the posts, the lower bar normally vertical and the upper 
extending horizontally toward it, with a flexible con- 
nection between the free ends of the bars, with other 
novel features, making an inexpensive safety gate 
which may be operated quickly and easily in all 
weathers. 





NEW BOOKS AND PUBLICATIONS. 


SACRED MYSTERIES AMONG THE MAYAS 
AND THE QUICHES, 11,500 YEARS AGo. 
By Augustus Le Plongeon. New 
York : Robert Macoy, 1886. 

At the close of the ceremony of initiation into the 
Grecian mysteries, the candidates were dismissed with 
three cabalistic words, which, curiously enough, had 
no meaning in any tongue known to the mystic priest- 
hood. Dr. Le Plongeon has discovered that these 
words are Maya, and are not only perfectly intelligi- 
ble, but are appropriate to the dismissal of the newly 
initiated. Starting with this discovery, he attempts to 
show that the origin of Freemasonry dates back to the 
ancient civilization of Central America, to the Mayas 
and Quiches of 11,500 years ago. He traces the relation 
of their sacred mysteries to those of Egypt, Greece, 
Chaldea, and India, and gives an interesting account of 
his explorations among the ruins of the Maya temples. 
The work is iliustrated with drawings and prints from 
photographs made by the author. 


CANADA: Its History, PRODUCTIONS, 
AND NATURAL RESOURCES.  Pre- 
yared under the Direction of the 
finister of Agriculture. Ottawa: De- 
partment of Agriculture, 1886. 


The present handbook of Canada has been prepared 
by Mr. George Johnson, for the purpose of the Colonial 
and Indian exhibition now in progress in London, and 
furnishes, in a limited space, an excellent resume of 
the resources of that Dominion, The climate, area, sys- 
tem of government, industrial enterprises, commerce, 
and other features essential to the interests of the 
country are briefly reviewed, and will give the other 
members of the British Empire a very good idea of 
the development and future possibilities of their sister 
province in the Western Hemisphere. The book will 
also prove useful to those who contemplate a Canadian 
tour, and who inform of the 
chief characteristics of the country they are about to 
visit. Two large maps accompany the volume. 


desire to themselves 





QWusiness and Mersonal. 


The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line 
Advertisements must be received at publication office 
as carly as Thursday morning to appear in next issue. 





Cheap Swift Ferries.Propelled by current; sub 
merged cable; no obstruction to navigation; boy can 
manage. Wagon-way (cheap railway).—Serves for light 
steam cars and atoll road for ordinary vehicles; effects 
enormous saving in haulage, especiaily for sandy and 
muddy sections. Shifting-outrigger Yachts.— Tack and | 
turn, and far outstrip any other, or no pay. Toboggan.— | 
Roller sleds for summer coasting. Simplifying Cities. 

Naming streets by system instead of at random. Stew- 
art & Co., Engineers and Promoters (of tried inventions 
only), 30441 Dauphin St., Philadelphia. Business men 
looking for paying improvements should address us. 
We cull from all countries. 


Working Machinery, Die Sinkers, 
Warner & Swasey, Cleveland, 0. 


Brass and Iron 
and Screw Machines. 
Emery Wheels of unusually superior quality for wet 
grinding. The Tanite Co., Stroudsburg, Monroe Co., Pa. 


A Catechiem on the Locomotive. By M. N. Forney 
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent 
on receipt of the price by Munn & Co., 361 Broadway, 
New York. 

Guild & Garrison's Steam Pamp Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. | 

Nickel Plating.—Sole manufacturers ¢ast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
“LAttle Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and % Liberty St., New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 


** By medicines life may be prolonged, 
Yet death will seize the doctor, too.’ | 
True, all must die, yet few must suffer while they live. 
Stop pain and prolong life, by taking Dr. Pierce’s “ Gold- 
en Medical Discovery,” a cure for censumption (which is 
scrofula of the lungs), as well as for coughs, colds, bron- | 
chitis, catarrh, and a specific in liver complaints, scrof- | 
ula, and all blood and skin Giseases, Sold everywhere, 


Empire Gum Core, Soap Stone, Rubber, and al! kinds 
of Packing. Greene, Tweed & Cou., 83 Chambers St., N. Y 

Send for catalogue of Scientific Books for sale by 
Munn & Co., #1 Broadway, N. Y. Free on application. 

The Knowles Steam Pump Works, 44 Washington 
8t., Boston, and % Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 41 Broadway, New York. 

Grimshaw.—Steam Engine Catechism.—A series of 
thoroughly Practical Questions and Answers arranged 
80 as to give to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. Imo, cloth, $1.00. For sale by 
Munn & Co., #1 Broadway, N. Y 

Curtis Pressure Regulator and Steam Trap. See p. 142. 

Supplement Catalogue.—Persons in pursuit of infor 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physica! 
science. Address Munn & Co., Publishers, New York. 

Planing and Matching Machines. Al) kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn 

Nystrom’s Mechanics._A pocket book of mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by J. W. Nystrom, 
C.E., Ith edition, revised and greatly enlarged, plates, 
12mo, roan tuck. Price, $3.50. For sale by Munn & Co., 
#1 Broadway, New York city. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram 
ways. Trenton lron Company, Trenton, N. J. 

Chucks—over 100 different kinds and sizes in stock. 
Specials made to order. Cushman Chuck Co., Martford,Ct. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. K. Dudgeon, 24 Columbia 8t., New York. 

Hoisting Engines. D. Frisbie & Co., New York city. 

Veneer Machines, with latest improvements. Farrel 
Fdry. & Mach. Co., Ansonia, Conn. Send for circular. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 28. 

Greene, Tweed & Co., Railroad, and Manufacturers’ 
Supplies, have removed to & Chambers 8t., city. 

Hercules Lacing and Superior Leather Belting made 
by Page Belting Co., Concord, N. H. See adv. page 9. 

Emery and Corundum in quantity to suit. W@lrus and 
other leather for polishers. Greene, Tweed & Co., N. Y.’ 











HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters, 


or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and pa ze or number of question 

Enguiries not answered in reasonable time should 
ye repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 
price. : 
Minerals sent for examination should be distinctly 

marked or labeled. 

(1) R. M. R. asks: How is the ink 
made that is inking the official indelible 
ribbon in type writers, which writes black, but copies a 
very dark blue? How is the ribbon prepared with this 
ink? A. We presume you refer to the blue record ink, 
which is made as follows: Take vaseline of high boil 
ing point, melt it on a water bath or slow fire, and in 
constant 
up 


used in 


corporate by stirring as much Prussian 


blue as it will take without becoming granular 


| Remove the mixture from the fire, and while it is cool 


ing mix equal parts of petroleum benzine and rectified 
oil of turpentine, in which dissolve the fatty ink, intro 


duced in small quantities by constant agitation. The 
volatile solvents should be in such quantity that the 
fluid ink is of the consistency§of fresh oil paint. One 


secret of success lies in the proper application of the 
ink to the ribbon. Wind the ribbon on a piece of card 
board, spread on a table several layers of newspapers, 
then unwind the ribbon in such lengths as may be most 
convenient, and Jay it flat on the paper, Apply the 
the ink, after agitation, by means of a soft brush 
and rub it well into the interstices of the ribbon with 
a stiff tooth-brush. Hardly any ink 
visible on the surface. 

(2) W. M. M.—Pear trees are subject to 
two kinds of blight, one due to insect agency, and the 
other to fungi. In the 
was probably cansed by the 


should remair 


case you instance the troubl 
insect whose larva you 
send us, 

(8) W. D.8. asks: Which is the oldest 
city—St. Augustine, Fla., or Santa Fe, N. M.% A. Santi 
Fe, N. M., is the When visited for th 
first time by the Spaniards in 1542, it was already 
populous Indian pueblo. The fort built by Mener 
1565 on the site of St. Augustine, Fla., was 
the first habitation in that city of which we have any 
record 


older city 


dez in 


In spite of these facts, St. Augustine is usual! 
spoken of as the oldest city in the United States, 
(4) 8S. F. W.—Steel, as now made for 
boilers, is far superior to iron in all respects; it is 
stronger for the same thickness, tongher in bending 
uniformin grain in every direction and not liable t 
blister. The cylinders of Corliss engines are propor 
tioned to their work and speed, and supposed to b« 
about the best in modern engineering. They are re 
commended for economy and durability for all work. 
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Scientific American. 
a 
(5) R. L. 8. asks the advantages in| (16) A. E. 8. writes : If asphere of aver (28) H. 8. P. asks: 1. How to take mil 
coking coal, which is now so extensively done at the | age wrought iron weighing 1 ton with a vacaum that | dew oat of a tent? A. Mix well together a spoon- | 
mines before shipping to consumers. A. We do not be filled with air, | ful of table salt, two of soft soap, two of powdered 

know that there are any advantages in point of economy | will the sphere be made heavier or lighter? And how 
of cost over bituminous coal. Cleanliness in firing and | much per atmospheric pressure? A vacuum does not 
a smokeless fire are always desirable if at not too | deprive a substance of specific gravity. A hollow with — the tent out of doors day and night until the 
much cost. The great value of coke is in the blast | vacnum within it is lighter than when filled with air; | stain disappears How to make an emery wheel? A 
furnaces and the great coking establishments of West- | how much, depends on the volume of air introduced, Take a solid whee! of pine or any similar wood, and of 
which is not given in your question. Turn the 


renders it without specific gravity 


starch, and the juice of a lemon. Lay the mixture on 


A both sides of the stain with a painter's brush, and then 


9 


Pennsylvania were originally established to meet the proper size wheel true. Then prepare 


ern 
this requirement, Competition in manufacture has (17) C. W. H. says : I wish to construct | come best glue, and using it hot and thie, put it on the 
thrown it into market for general consumption. 2 - surface of the wheel with a brush The first coat of 


How is it that the common buzzard, and some other a battery and lamp for an electric light to be used in giue should be « light one, and when it is dry a second | 
species of hawks, are able to float through the air with- 
t moving their wings or making any apparent effort, 
g and lowering themselves at pleasure, even pro- 


g themselves against the wind, while their wings 


connection with a microscope to throw an image upon 
I © I one should be applied, and, as quickly as possible, as 
a screen about 8 feet 


square. 1. Please explain con 


: much emery should be sifted upon the wet surface as | 
ou struction of battery and lamp 


tery, 12 


I have a telegraph bat- 


- When this is dry, another coat of 
A. You need a ; 


the glue will hold, 


raisin cups; canthat be used ? 
glue and emery should be applied in the same way, 





pei much higher electro-motive force than 12 gravity cells | 
. aie saa? / The ving against am 7 | See also the article on ** Polishing Materials," contained 
are, seemingly motionless! A. W - . — a ne '*" | willgive. The lamp you can buy of Stout-Meadowcroft ho Gaetan heme torn. ome 
: © > > y ye tionless 4 . : i in the SCIENT r ERICA ordan A 
wind they sometimes — ar ™ motionless, for a Co., 21 Ann Street, New York. They supply battery, f 
few moments, bat sustained In the same manner as a lamp, and ull for this express use. 2. I have a «mall | (29) J. W. P. writes: I wish to boil a 
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kite . . cing them ear motionless when | 
kite, the distance — = iy a 1 : medical battery in which I use sulphate of mercury; | cigar holder to clean it out. What kind of oil should I ten 
4 yg wly. *m they are #alling in a | ‘ ’ ~ rw 
they are moving slowly pupa! ] th I | can a larger battery of that style be used? A. It could, | use, ete.’ A. The best thing to use is alcohol. Care must | Chair. See Surgical chair 
-y are j ving on an inclines ath, It : ; . , ‘ : ‘ 
calm, they are always _ y ne dee wth g but would be expensive to run be taken to prevent this solvent from coming in contact | Ch@Mille pendant, B. Dreytu 
: rhe . ceive: " on geen | chi *y and flue cleaner, J Rowlett et al 
is our upward view whic ‘ ece es us ven seen | (18) W. B iii i Mines f : with the outside of the meerachaum, All processes for iimney a ne cleaner iH wiett ef a 
from the top of mountains their real motions are ap- 8) . - writes : lave four iarge | a Chimney cow}, N. Clifford 
’ - | coloring must be done by experts. These workmen keep ” 
rent. They gain speed on the downward sail and | gravity battery cells, half a mile of No. 18 cotton-cov- | Churn, C. A. Madser 
pa ® 1 ~~ . . | their processes secret, and there are not more than two | ¢ burn. barrel, 3. Ganith 
use itas momentum in nearly gaining their original ered magnet wire, and desire with these to make a| ; 
| or three persons in the United States who are compe Cigar cutter, B. D. Kilers 
level powerful magnet. Please tell me how big should the | 
ev ft , wl the t , tent to do it Clamp, G. Blythe 
. . ’ ° soft iron core be 1at is the best iron—cast or wrought?’ 
(6) Subscriber asks: Can you inform ‘ r Clamp or holder, A. 1. Hallbauer 
) Su , . Ran y : Need I put any insulator on the magnet before wrapping | (80) W. A. B. asks: 1. Isthere an explo- Clasp. See Bag fr » clas 
me of a combination of chemicals which will produce | as} ee Bag frame clasp 
. : with wire, and is anything required between the layers? | sive compound known as giucodineY A. Glucodine is | , lasp and file, M. H. Kiebel 
a degree of cold, say 20° or lower, which will continue : 1 . e w 
1} th ich he 6 , ona |" Use cores 144 round iron (Norway annealed), ard | no longer manufactured, 2. Which possesses the greater | Cleaner. See Boot and shoe cleaner, Chimney 
for seve ur » said chemicals to be chea m . | 
for several hours, < me ' : P about 10 inches long. Wind the wire on pasteboard | destructive power, weight for weight--No. 1 dynamite or and flue cleaner 
ree f ger? . >recommend ammonium ni- | 
free from danger ss —_—— _ | tubes large enongh to slide over the covers. Use two |fulminate of mercury ’ A, Fulminate of mercury is | Clock movement, F, A. Lane 
1 eras the sir at. Or, as nore c¢ . vn : : 
trate and water & . o~ — i iets 9M | tubes for each leg, and wind each tube with a double | the most intense, and therefore most local, 3. Why | Clocks, record sheet for the dials of watchmen’s 
) t xture, try the following: | 1™ , c at £ 
pen ik, a layer. This gives youa number of combinations, to | are not the higher explosives used in heavy artillery? time, O. BK. Hausburg 
f . -o. . : Clothes drier, 1. V. Coole 
Sodium sulphate....... 6 parts by weight. suit different battery strengths. Nothing more is re-| A. Because they would destroy the guns, Progressive ~* rier * ~ y 
: > <a ‘ 7 Clothes line prop aughtigan 
Ammonium nitrate. ... 5 ; ; quired than wrapping of wire as an insulator, force is desired in artillery practice Clothes wringer, M. N. Lovell 
“ othes : avell 
Dilute nitric acid so ae = “9 | 
: (19) H. E. W. asks whether cotton seed ——— a | Clutch coupling, B. F. Applegate 
The last formula is very powerful, but has the objec- Clutch mechanism, ratchet, BE. P. Howe 
oil is combustible; if so, what degree of heat it re quires | 
tion of requiring the use of acid | | Coal box, A. W. Tipton 
to explode it. Some of the Northern miiis have been IND E x OF IN V ENTIONS Seek ot nine Gor wash i. Rot 
Ld ‘ ’ size - The 1 > > onl, ets machine ft ashing binson 
(7) C. C. B. asks: 1. What is the best advised not to handle it, on account of its spontane Coffee, apparatus for treating, A. 1. Saint- Aubin 
materia] for a non-conductor to put between the regis- | ous combustibility. A. Cotton seed oi] is not explo , offee roaste . 
_ ws , 8 . P For which Letters Patent of the Coffee roaster, J. Levy 
ters and wood for a hot air furnace? A. Soapstone | sive in the ordinary sense. Mixed with waste, wood | Compass faces, instrument for engraving, V. L 
frames to set the register in are the best. 2. Of what | shavings, and the like, it is liable to heat, and so catch | United States were Granted Ourdan 
metals and what proportion are counterfeit silver dollars | fire}spontaneously. We should apprehend no more Concentrator, Clayton & Mackie 
made of, and the quickest way to detect them? A. | danger in handling it than in the case of linseed oil, June 29. 1886 | Condenser, jet, I.. Schutte 
. as Core strengthening bar, BK. Niver 
The composition of counterfeit dollars varies a good ‘ a . , E | 
The comj : x (20) G. H. A. says: I have lately made Corkscrew, J. H. Cluever 
deal. Detect them by their lightness and absence of est t 11 ef lath | Corkscrew, W. B. Wood 
a « a workshop of an upper room, and have pnt in a lathe, . . sae @ orkscrew oodman 
ring ; also, by the appearance of the die work. 3. Would . PI I AND EACH BEARING THAT DATE, $n 
‘ boiler, and engine of a total weight of 2,400 pounds, Corn, machine for cutting and bunching, Z. T. & 
you suggest Kansas as being a good place for a machine es B. F. Parker 
 K é } it 1 Stat ith resting upon 3 joists 3 inches by 9 inches by 16 feet 0 es 
shop? 4 ansas is a Jarge agricultural State, witha . : : lee note and o ) oples 0 me » 1a . ‘ . ‘ 
tes > inches. Will it strengthen the floor sufficiently to [See note at end of list about copies of these patents.) | Corn meal and buckwheat flour, manufacturing 
population of over a million, There is room for a good : | J. M. Case 
enable it to carry the increased weight if I bolt three | —————-—"——"— - ee >i pa 
number of machine shops, but we do not know how |, : Cotton and corn seraper and cultivator, T W 
: 8 inch by 8&8 inch joists to the existing ones? A.| Abdominal and spinal brace, W. B. Dewees 44,0000 B . 
well the demand is filled. 4. What is best to admin } had bet ‘ ht ‘ bolted | A ted t nto fact oye 
‘ a | ou ac wetter use inch by & inch olets Olle Aeratec everages, apparatus for manufacturing o 2 ouD , ¢ > 
ister to assist nature in cases of diphtheria and fevers? : ae : : | Coupling. See Car coupling. Thill coupling 
. 1 is tae oo Gekimed oon with % inch bolts about 10 inches apart. Take care 0. Brunler M42 | Cowl, See Chimney cowl 
or the treatmet ) diphtheria, see SCIENTIFIC > - . l , 
; ¢ ‘ 7 I 1 50, 960. 51. 198. 949.1 °° provide solid bearings for your new joists, wedging | A¢T@ted drinks, portable apparatus for making Cuff fastener, 8. V. Thomas 
SUPPLEMENT, ! . 231, WO, 369, 51, 125, 249, 2 : l l , 7 
anaes AN SUPPLEMENT, Nos. 281, y ’ | the ends up with tiles in cement. | and supplying, G. W. Chinnery 4.48) Curling iron, K.P. Dunn 
73. For the treatment of fevers, see Screnriric Air accumulator, auxiliary, M. P. Drummey 44,571 | Curtain pole and fixture, O. F. Schumann 
. " : 
AMERICAN SUPPLEMENT, Nos, 358, 239, 172, 251, 143. | (21) F. B. M.— The resistance to thrust | Air and gas, apparatus for and process of supply Cutter, See Cigar cutter 
° » cage referre pends« . ™ . ( .. Be hoff % 6 » 
(8) W. W. B. asks (1) how to best raise | in the case referred to depends upon the adhesion be ing hos : » seer - ; 4,610) Damper, furnace, W. KB. Walker et al 
] f ] h i al | tween the mortar and bricks, and varies from 12 to 24 | 4'@rm. See Burglar alarm we Glare Dental breath guard, C. P. Southwell 
apine pole measuring 50 feet in length and about 6 aoa l 0 nce or, co ‘ 
} } ca apes : om pounds per square inch. Taking it at 20 pounds per oo r and concentrator, combined, B Door check, G. N. Clemaon 
nches in diameter at tip end, pole to be put ina hole Tysor M4 ney pars " oper y K 7 
; . I . I inch, and the approximate resistance to thrust 300 inches : Doors, apparatus for opening. B. A. Raboock 
4to 5 feet deep. A. Such a pole should be easily raised = Animal trap, 8. Snell WA5Ol | Draught equalizer, J. Db. White 
we have 53$ cwt., the thrust required to break the wall, 
with pikesand guy ropes, placing ite foot against a r ; t of the 1 : ‘at colt Animals, device for exterminating ground bur- Draught regulator for hot air furnaces, J. B 
? | The thrust of the beam mentioned would bea llows ‘ 
plank set in the hole, A small trench may be cut, so Tak % e - ) : ollo } rowing, M. Scholl 344.082 Barker 
aking 5 cwt er square r framing and 7 wt le “@ ) » +74 
it the foot of the pole will rest against the plank lf ster . ' P 4 ' “ “’ und 74 Apple slicer, Humphrey & Bush MA579 | Drawers, M. Kh. House 
. or slates, we have 33 cwt. direct thrust. This is neglect- | ht, W. EK. Freer M44 2 . "T . it drie 
below the surface of the ground, The telegraph poles sige ‘ a sete ; pees | Ave am tree Drier, See Clothes Grier. Fruit dries 
: ing the wind pressure, which in steep roofs is usually | Axle box, car, J. Petithomme M4401) Drill, See Lemon drill, Rock drill 
are raised in this manner. 2. About how many Le- | | See M 4 
h } lit ired . nm. | 2" ulated at 36 cwt. per square, bringing the thrust | Bax. See Matl bag. Traveling bag Drinking straw or tube holder for tumblers and 
a n required to run @ current (suf | up to 124 ewt | Bag and twine holder, combined, J. Cushing 44,771 other glasses, W. BK. Coleman 
ciently strong to ring oA call bell) through four miles F Bag frame clasp, F. F. Braillard 34448 Drum, heating, Sherman & Anderson 
of barb wire, the wire being stapled to fence poste? A (22) W. B. asks: How many batteries | Bag holder, Hollingsworth & Broyles $44,738 | wlectric batteries. xine for, W. . Plate 
2 to 4 cells, according to perfection of insulation, Sat- | (bichrom. bat.) will it take to run a seven candle power | Bales, jack for replacing ties upon, J. B. Johnson. 44,6) wlectric conductor, suspended, C.J. Van Depoele 
faction will only be obtained in dry weather. incandescent lamp? Carbon and zinc are& by 4 inches, | Baling machine, B. J. Leslie 44.485) Klectric conductors, conduit for, H. Fondersmith 
- | Banjo frame, M. Dobson 344.49 | Kiectric light reflector or reflectors, W. A. Jones 
(9 *) — Thies - Raut 2 A. 10 to 15 such cells, run as they probably would be in . an 
9) F. D. L. asks: Which moves first in wrt Bar. See Car strengthening bar Klectric machine, dynamo. W. EB. Freenian 
etarting a steam engine—the valve or piston? A. Being | | Basin or similar fixture, set, J. P. Putnam 344458 | Kiectric machine, dynamo, C. A. Parsons 
connected with the shaft, they both move at once. The (23) A Subscriber asks: Will you give | Basket, cotton, D.C. Barrow 344,340 | Klectric motor, C. Dortot 
! n of each has an infinitesimal stop on the cen-| me a few points about the electro magnet that appeared | Bat, racquet, I. T. Townsend M4422) Klectric motor, KB. F. Keeordor 
ters. In this manner the valve may stop while the | in vol. liv., No. 7, February 13, 1886’ 1. What is the Bearing, anti-friction, M. Gale M45 Electrical apparatus, connecting ip for, M.M 
oa . Bell, door, KR. A. Wood 44,78 . 
pis is moving. The valve nut is often loose, so that | electromotive in volts and amperes necessary to run | - . as M. Slattery 
Belting, J. D. Channel! W493 | Klectrical conductors, housing for, A. T. Wood 
valve stops an appreciable time at the change of | the electric motor illustrated in Screntiric AMERICAN 
| Blacking box, C. C. Johnston M4447 ward 
— o. 77 t 70 volts ea, 2 . 
Ke vol HY N ‘ A. About 50-70 volt-amper - Blind, movable slat rolling, A. Walff M4,7% | Kiectrical train brake, H. Hinekle 
10) G. B. asks the best material for The number of layers of wire used, and what is the | Block. See Building block Klectroplated fabric, R. F. Nenninger 
weight of it’ A. This d ‘nds on the t wize f oO on See Subm » boat | . > - 
gear wheels about 12 inches in diameter, run ae pei cater ral ep dlmampagetean Two | Bost. Seo Submarint , levator, U. P. Smith 
. , o : or three pounds of wire should suffice +. What is the | Bobbin, C. M. Currier 4.770) Kievators, hand device for the shipper or hand 
g at a speed of about 500 revolutions, A. Cast iron 
i +} width and the thickness of the armature’ A. Makethe | Bobbin winding machine, G. Scheibler 4 OM) rope of, Worden & Grover 
liversally use vr s y ges » teet 
ally used, or fast running gear, the teeth ceshienininn diene Uesinaubiies tae ik Geile tse 4 Shoniq | Boller. See Wash boiler Engine. see Gas engine, Rotary engine, Steam 
i} t | n i ) 2 ‘ wuld 
7 E project above flange the thick fi irmature? Boiler for house warming apparatus, K. 5. Wat engine 
TT re £ Led Ud ’ iy ' i ar i 5 
11) T. 8. asks: What is the best steam | A. Make it project about % inch for stroke of 1 inch n 44 Evaporating liquids, apparatus for, 8. M. Site 
rf toffi } f ‘ , i ¢ Boot and shoe cleaner, C. Goldth wait W445) Kyegineses, 1. Bitzer, Jr 
t - yy > ‘ t 7 ’ A ‘ ( Md ‘ 4) ih ‘ elie le t ‘ aire start 
ng for a staffing box of a.rotary spindle? A.|5. In winding the bobbin, where ald the wi ‘T" | Boot, felt, D. Beatty 44,613 | Kabric. See Klectroplated fal 
( n wicking saturated with plambago and oil is as| and end at? A. Immaterial. 6. Is the com TALOF | Root or shoe, button, W. BK. Bennet 44.70 | Kare box. W. T. Dryden 
! as anything made of iron too? A, Make commutator of copper or | Boot, shoe, or stocking, felt, J. Brand 44.40% Paucet. J. BR. Underwood 
12 L M asks ae | Is it necessary to brass Boots, et« machine for forming bats for felt Feed rack. L. D. Wallace 
. . M. asks: 1. Is SSi 
bd ; e Messer & Woodbury Mie) Feed ter heater, 1. 1). Mme 
nee a three cylinder, high speed, upright, donble (24) M. A. asks if one of the materials cei gage sag = 
gz Bottle stopper, C. D. Quillfeldt MI) Kence, J. M. Kelly 
reng ey - f ‘ £ oy t , , « the af t ‘ ‘ 0 * * ie IM wile 
; ngine where the cranks are at 120 degrees apart? , used in manufacture of fireworks is meal powder. | poy see Axle box. Blacking box. Fare box Vence. W. F. Shead 
‘oO. 2. Is it necessary to balance a three cylinder, | What is meal powder?’ A. It is powder that has been Letter box. Stuffing box Fence, barbed. Whitney & Hubbell 
speed, upright, single acting engine, the cranks | mixed and rolled, etc., but not yet compressed and | Box, H. P. Fiske ‘4 Fence wire, machine for winding or stretching, J 
at 120 degrees apart, and where the steam is at the | granulated Box, nailing machine, J. H. Swift M4 4ly iH. ¢ rat 
of pis a’ J le . .| Brace Mee Abdomina nd «epinal brace Fence wire tighent« . ¢. Wiete 
piston A. Yes, | or . r . j 
(Ze > ‘ , 
es ; 25) L. A. writes: Want to know if| pus. seo Car brake. Electrical train brake peeenatinn nahin A. 5. Sai 
3) J. M. A. asks how sulphurous acid | there are any chemicals that will produce agas and er Tricycle brake Yerments. oreas reaniee M. Blumer 
her without much expense, and what appara ate a pressure, 80 that the eaid vas can be used expane Brick, ornamental, J.C. Andersor A417, thal 
would be needed? A. By treating hyposulphite or | ively the same as steam’ A here many chemicals | Brick or tile having roughened, drused, or varie Fifth wheel, BE. Stor 
te of soda with dilute sulphuric acid gas comes | that will do it Limestone and muriatic acid w pr gated appearance. J.C. Andersor 44%) Fire alarm and extinguisher wiomatic, W 
freely, and should be received in pure water, which | dace any pressure ordinarily required | volving car- | Bricks, composition for the treatment of the sur Neracher 
faces f iw , v4) r me ‘ atin . . 
~ and forms sulphurous acid. A bottle with | bor dioxide gas “a A. M.I - “AM | Five ~ “s ' 
i k . Rees ent th Bridle t lar t bined, H. J. Noyes MAK Fires f ating ling aterial, ete » 
ited cork and an eductic I 8 all that is re : ’ : 
and an iction tube is all th re (28) ¢ E. M. asks 1. What is the Brush ana « con ed ha leyburn & s n of matter for, W. Schimmelpieng 
, amount of wire to be used in the dynamo described in Laughlin MMA) Flanging t J. 1. MeDouga 
14) F. WwW. 8 writes: I would like to SUPPLEMENT, 16! Als how much f ar cand Brushes, machine for making, J. Kar aw “Mv OF tights, exting hing device for, 1. Funk 
4uc naewe 4 ame Hee frame 
hemall induction coil for taking shocks. I have | power can it give with incandescent lamp? A. Five t Buckle, T. Hasw : F Kat rams 
tf z : ~ M Building block, Popp & Meict r ie ee t er, J. Rh. Deadmore 
, ounces No. 31 copper inenlated wire, which I | six pounds in the field, and half pound in armature. It Building section, separable, H. Mulholler 44,747 | Fruit extractor, 1. K. Strang 
‘ike to use for the secondary coil. Will you please | will give five to ten candle illuminating power. 2. 1) porgiar alarm, L. E. Cost Min + sce. Kee Smoke burning f nee 
e what size and abont how much wire I will need | wonld also lik know the power of a steam engine’ purgiar alarm, electric, 8. T. Dickens 77) Furnace stoker. T. Craney 
€ primary coil, and what size spool it will make’! which.I have constructed (it is horizontal The bore i# | Butter, testing factit i, L. Fagerster Wiw®) Gauge. See Saw gauge 
se a bundle of wires a quarter of an inch thick and | 1in., stroke 2 in., pressure 65 Ib., speed 120, size of | Button, R. H. Lewis M4.744 | Galvanic battery, W. LL. Gates 
g for core On these wind one hundred feet No. | porte % in. roand A If ir speed is 120 revolutions Button fastener, K. Kempsha Mi) | Galvanic cella, regenerating exhausted, W. F 
18 insulated wire, and on this the fine wire. Use| per minute, it gives «ix one-hundredths of a horse | Button or stud. C. HM. Wood 4 Cane 
: Buttons, machine fas ng, #. Schwa MA US ar it «tar rche 
* of shellacked paper between the core and primary | power ; if the speed is 120 strokes per minate, it is one ; attons, machine for “ se nw aa ) Garment stand, 0. Borchert 
thy J ble wri te ue \nygerer Pe. onia. «tiff n a ding ew , 
etween primary and secondary. half that amount, or three cnc handredthe heres power able grit amuel & Angere b Garments, stiffening and dister « spring for, V 
’ . Calendar, E. N. Heath MA Tie Hf. Buechmann 
15) E. B. D. asks in regard to the con-| (27) W. Z. asks: In: telegraph sounder | Calculator, J. V. Charpantier WA Gan burners, automatic cut-off for, Warner & 
m of Leyden jars? Say we use gallon jars.| the core of coils and bar of armature are nickel plated Cane and whip, combined walking, KR. M. Thomas, 44,75 Peilane 
How thic k should the glass be? A. About % inch Is the attract power lessened by the nickel coating Cana, unsoldering and cleaning tir W. Brad Gas combustion apparatus. K 1A Hare 
tu = - shaw Mw « » 1° ’ 
What is the best method of coating the jar with tin | and would it be better to have them bare iron where . perenne mrelipsaiaa net J. i. Clark 
A. Paste the tin foil on with flor t ert cl togeth ( t : ’ ap, C. Presets tas | Gas maine, detecting and carrying of leakage 
‘ the t ‘oi e ort . ose together (o nature op ite ox - 
odin ¥ 1 forl on th hour paste over two 1 4 ees n arma opposite ore A apesule machine, J. Krehbiel AA TH from, G. Westinghouse. Jr 


W.H 
“ar brake and starter 


the height of the jar and over the bottom, inside nickel plating should not affect the working to any per- | Car brake Tice 
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The | ¢ 
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tside. Forinside use it in strips ceptible extent, ( j. 8 344,764 
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W404 | Gas mains pipe coupling for, ¥. Crocker 
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| Pipe stems, etc., machine for bending, € 
operating straw cutters, chop urind- 


Planter, check row corn, . 
cap, Ottereon & Voorkhies (r) Planter, check row corn 
(jlase crimping machine, 
Cilaseware and finishing the same, 
Plastic and netting lining or finish for partitions, 


netting hning or Gaichion for 
partitions, compound, 


Grinding and polishing machine, . 


Piow and stalk cutter, rotary, EK. 
» for revolving turreta, ’ 


Plow or cultivator, rotary, F 


Preseure yauge, —— R.A. 
socks, suspension device for, 


Printing machine ye delivery apparatus, a. 


Printing machines, sheat delivery apparatus for, 


Pp besstp ties mac ‘ine. apes c ylinder, 


Overing & Livingston 
See Heel and sole protector. 


Pump, combined suction and force, 


rvy inte electrical energy 


Kalil breaking machine, 
, rolls for rolling girder 
Hallway crossing gate, 
*, Groninger & Jacobs 


Railway point and sonal levers, apparatus for ace 


tuating interlocking gear for, H. . 


see Hag and twine holder 


Ktonds, mac ne » for caktae. repairing, and eean- 


ov, MeConnell & Harbater 


| Rolling mills, roll for, Reed & Jama 
. heat revulating attachment for, . 


Salt making apparatus, T. Craney 
Sash balances, spring roller for, 


Sawrnill set works, © 


sIaather aplitting machine knife 


measuring gas pipe and fittinga, Ww 


weighing vehicles, portable, 


ting machine knife, C 
rag attachment for, ¢ 
Sheet metal articles, drawing, 


See Pan and stove cover lifter, 


Sheet reversing apparatus, 


Shoe uppers, machine for beading, Q. W. 


Sole leveling machine, 


Musical instrument, 
Musician's exercising deviee, 


See Garment stand, 


Starch and other substances, 


Starching machine, ¢ 


rasolid paraftine from 





Stretching and smoothing embroidered and oth 





fabrics, machine for, 
Stuffing box, A. H. Clark 
Submarine boat or veasel, ( ‘ampbell & Ash 


Pipe, mechanism for screw threading, Bowden -. 


UAT 
AA AO 
UA ST2 


WA STD) | 


ALD 
AAS 


Mo 


AA G70 | 
AAT 


MK | 
Bis | 


AAT 
UAAA 





- MAT 


UMA M8 
AA Al 


AAT 


MAT 


VAL AW | 


AA 
“AA SAA 
MALT 
AAAS 


BAA,70 | 
MATH | 


3A4 


SALAD | 


AAT 
BAA Diss 


JAA AS? 
WAA AA 
34530 
WA4674 
BAA, 690 
MAATT 
44.421 
WA AT2 
MAL ATS 


. A435 


AA 405 
144,390 
“M35 
WALA 
AA LH 
UMA 748 
144 436 
M4409 
M43 
MAAS 
A455 


9AL SOR | 
344,79 | 


94,721 





MAD 
44,348 


A440 


HAA, 352 | 
344.473 | 


344,548 


MAAN | 


NAA DS2 
144,008 
3A4 378 





44 446 


wow 
4541 
44553 


B44 ALO 
“M412 
44.02 
421 
M4452 
4458 
MAR) 
M4522 


M4 ATH 
4.512 
A445 


M4412 \ 
44,623 | 
3A4 AP | 


4 4085 
344,619 
AA 675 











| ‘T'wist drills, machine for rolling, G. R. Stetson 
MAA FAD 





| Wringer. See Clothes wringer. 


} Ingot, metal, F. B. Morrow 





Surgical chair, W. B. Sanders. ...... .....-.- ion po eo Wadvertisements. 


Swinging gate, 8. Mutti............... everperesve 
Switch. See Kailway switch. 





| Inside Page, each insertion - « - 





| : te a line. 
Table leg and hanger, combined, W. A. Otto...... HAJ) Back Page, ench insertion - - - aise a line. 








Table leg, detachable, J. W. Meclain.......... The above are charges per agate pa Pape y eight 
r 2 = E. | words per line, This notice shows the width of the line, 
rams, making and stringing merchandise, etc Bo and is set in axate type. Kngravings may h odver. 

P. KelMey....-+- ++ 2000+ ere reeres stereeeeeeesserens oat tisements at the same rate per agate line, by measure- 
Tally. grain, J - Miller. oeorrovescecee coves overs A435 | ment, vy the her press. Aen ae be 
Seam 344.253 | received at publication office as early as Thur: y morn- 
Target trap, F. ¢ , Damm. enlérdnspcibonaes severe MASS ing to appear in next issue. 


Target trap, A. E. Spangier. nsiee wanes WASDA EE 
Tedders, coupling iron for, T *homas & Offutt cones AAD | CET THE BEST AND ‘CHEAPEST. 
Telegraph and other circuits, signal box for fire, nat GPERIN@ uaa 

Bo Ee FRG sc cance ctvcdcnden<acecdveenours . we ~ 
Telegraph key and register, A 8. Crandall. 
Telegraphic instrument, G. W. Stewart 
Telephone transmitter, EK. Berliner 
Tether stake, 8. B. Sherer 
Thill coupling, Slack & Crawford.. 
Thill couplings, anti-rattler for, w. E. Murbarger A476 











TA, FAY & CO.~, 


(Cineinnati, Ohio, U. 8. A.) 


" " x w2 | ted tes 
Thread cabinet, W. F. Btreic Bis 0 ccccceseceovsececone MA ae Exclusive Agents and Importers for the Unt Sta 
Timepieces, dial for, K. Tragardh........ eocacevses B4442%5 | of th 

Tin from scrap or pieces of tin plate or tinned CELEBRATED 





iron by means of hydrochloric acid, separating PERIN BAND SAW BLADES, 


the, W. Hasenbach .... s Warranted superior toall others in quality. finish, 

Tool handle, L. Steinberger........ ....-.- uuiformity of temper. and general durability. 

Toy balloon, L. Biehl tSSUREE 4,515 | One Perin Saw outwears three ordinary saws. 

7. : R. W.4& A. G. Walke 144,008 | Manufacturers of Planing Machines and 
oy breech-loading gun, R. W. & A. G. Walker... “A4.0% | other Patent Wood Working Machinery. 

Traction wheel, Lavering & Anspaugh..... . TAA B86 


Traveling bag or natchel, Qe Wabler...scce-vec- M8 SEBASTIAN, MAY & CO'S 


Tread, step, mat, matting, etc., J. Whiteley........ 44,708 
Foot & 
Power 


Tread, step, or me J. Whiteley 
Tricycle brake, KB. P. Howe - 
Tricycles, steering vile for, FE. P. Howe as 2 
Track, warehouse, Kistler & Buck... Drill Presses, Chucks, Drills, 
Truck wheel, G. ¥. Armstrong.....-.-+-. Dogs,and machinists? er 
Catalogues mailed on application 
165 W. 2d St., Cincinnati, O. 









Truss, T. M. Wilson ° oe ehereves 
Tubor box cover fastener, A. B. Thomas.. 
Tubes, machine for making, E. K. Coas......... 
Tug, shaft, Adams & Lewis 





MINERAL WOOL, 


A fire-proof insulator of heat and sound. \ eine and 
| ae free. U. 8. MINERAL WOOL 


22 CORTLANDT STREET N.Y. 


Type writing machine, F. N. Cookson 
Valve, J. Hi. Crosby geese . 
Valve, automatic stop, L. Schutte ; OT 
Valve, check, J. G. Blount : eaaninuens 3A4 120 
Valve for steam engines, T. Brantley 

Vehicle gear. C. M. Blydenburgh............ 
Vehicle spring, Ludlum & Stevenson 
Velocipede, 8. W. Jones 

Velocipede wheel, G. Hl. Day 

Velocipedes, treadle motion for, EK. P. Howe 
Vessels, construction of, C. M. Catlin. 

Violin case, H. B. Tuttle 

Wavon, dump, A. Helfrich a eer 
Wagons, combination rack for, M. Rice 

Wall, roof, partition, ete., W. H. Johnson 
Warping, beaming, and other machines, dro 











p 
| » bo . TC. Entw > - Lists sent. 
wire box for, T. C, Entwistle ee’ memes Mk ) N.Y. Machinery Depot, 
Wash boiler, steam, G. 8. Hurd etal... wie S4.7 Bridge Store No. 16, 
F EF. C. Weber oa0ee mofo Frankfort Street, N. Y. 


Washing machine, 
Watch case hinge, O. A. Drinkwater davesuuas 344,727 | 
Water, apparatus for separating solid impurities 


CO} NSTRUCTION | OF  STABL rs. — A 
: 4) | paper by A. W. Wright, describing a model stable just 

from, A. Howatson.... inact E 844,740 finished for the North Chicago City Railway. Conta ned 
Water motor, FB. A. HIDES... .cccccec. cocveecs corey in SCIENTIFIC AMERICAN SUPPLEMENT. No. 


ve 
Waterproof garment, F. G. Town dencelensa . 844,606 | Price 10 cents. To be had at this office and from all 
a ow, | newsdealers. 
Weather strip, J. 8. Duffee.. euudeetal . VAAL TTS | * 





| Weather strip, W. D. Wright . ecicinbiavetde 3AA.798 | STAM PED METAL GOODS, 


Weigher, automatie grain, M. K. & F. 8. Lewis ... 344,63 | and other Articles in Brass and other Metals (the Dies 


| Well boring machine, Lewis & Starky........... 3A4, 38 poy bn for making same). Patent Novelties, Electri- 
, m ed ‘ cal Inventions, Special Machinery, Castings, &c. Manu- 
Well casings, reaming tool for use in sinking shee factured to order by M. M ARTIN, Manufacturer, 
bored, W. A. Lloyd inne , we. . H44,744 P. O. Box 285, New Brunawic k, N. J. 
Wheel. See Car wheel. Fifth wheel. Measuring a _ = 


wheel. Traction wheel. Truck wheel. Ve- 
locipede wheel. 
Wheel and axle, G. W. Pittman............... 
Whiffietree, J. KE. Blackburn P 
Whiffletree, Gerber & Nicholas..... 
Whistle, match safe, and cigar cutter. combined, 
A. Greth 
Windmill, M. B. Williams os ‘ 
Window frame, plate glass, W. D. Smith 
Windows and doors, trimming for, F. Koskul... 
Windows, blind way for, W. A. Holbrook. 
Wire gate, A. B. Hackman sien sie diahans 
Wire stretcher, Menefee & Mullinax. sccvcee 344,38 
Wool conveyer, G. F. Hall . nrees -. SAAS 
Wrench. See Pipe wrench. 
Wrench and lock, combined, C. G. Wanemacher.. 444,427 











ROCK DRILLS 
AIR COMPRESSORS, 
BOILERS, HOISTS, 


AND 
GENEKAL MINING MACHINERY. 


Send for lllustrated Catalogue 


B tncersoll Rock Drill Co, 


10 PARK PLAOF, N. Y. 








DESIGNS. 


Bridle bit, W. Davis ... - 16,758 
Glass vessel, A. Lang 


Type setting, etc., easy 

by printed direc tions. For 

business or home use 

or money e- For old 
> 
















or young. Senc stam ps 
Railway rail, Wharton, .Jr., & Samuel for catalogue of presses, 
tubber sole, R. Cower sees 16,757 type, cards pauper etc. 
| es ‘ rs > e : z P » end Card Press, #8. to facterv. 
ug, emming eens eats Circular Size, KELSEY & CO., 
Tubing, metal, A. F. Pfeifer ° ove 16,7665 | $8  ** teed Meriden Conn. 
Woven fi.brie, J. R. MacColl sondive: pac os 
MICRO-ORGANISMS OF POTABLE 
Waters —A paper by Dr. T. Leone, showing that atmos- 
" "J ro pheric oxygen is notan element necessary for the in- 
I RA I K M A R KS. crease of microbiain potable waters, and that the car- 
? ., | bonic acid is the sole agent that interferes with the life 
Abdominal supporter, W. Teufel 15,45 | of these organisms in carbonic acid waters. Contained 
Bitters, Brown Chemical Company of Baltimore in SCIENTIFIC AMERICAN SUPULEMENT, No. 52 
y 13.459 Price 10 cents. To be had at this office and from all 
ity ° ; odes anes “+” | newsdealers. 
Canned corn, H. Zoller views 13,458 | - - repiguuerenasen 
Canned tomatoes, H. Zuller ae --. 13,457 am 
Hats for men and boys, Austin, Drew & Co 15,450 Bird AM Ae ot d 
Lockets, brooches, badges, and similar articles, E. dracu Al leabl 4 yy orks CB 
K. Shipton é — SW ; ise} Mh a 
Paper, abrasive, H. Behr & Co 13,451 — Sanaa ~—— 














Papers, printing, writing, and book, Winona Pp aper 


prbecco = .. b43, DRAINAGE.—A SERIES OF VERY 


Pork, Kingan & Company 13444 excellent directions for draining railways. roads, etc., 
‘ > by Mr. Charlies Paine. (ontained in ScrENTIFIC AMEKI 

Sardines, dried prunes, and preserved peas, F. M. \N SUPPLEMENT, No. 46%, Price 10 cents. To be 
Dadelszen 13 452 had at this office and from all newsdealers. 


Starch for laundry purposes, G. Fox Starch Com- 
pany coco. 13,658 PERFECT 

Tobaceo, extract of, J. Dunn 13,461 

Undergarments for men, women, and children, W NEWSPAPER FILE 
Benger Soehne oe 13.404 

Whisky, J. Clark 134% | The Koch Patent File, for weserving newspapers, 


Whisky known as Kentucky sour mash, J. Eppstein oe pe ye at ge wy by 4 yt 


&Co.. one 13,462 = and SCIENTIFIC AMERICAN SUPPLEMENT can be 
plied for the low price of $1.50 by mail, or $1.25 at the 
. oftlee of hte paper Heavy board sides; inscription 
4 : ee , ae = INTIFIC AMERICAN,” in It. Necessary for 
A Printed copy of the specitications and drawing of every one who wishes to preserve the paper. 
any patent in the foregoing list, also of any patent | Address 

issued since 18, will be furnished from this office for 25 MUNN & co., 

cents. In ordering please state the number and date Publishers ScrevTIrrc AMERICAN. 


| of the patent desired, and remit to Munn & Co., 31 


AMERICAN STEAM BOILER INSURANCE co., 
me iillam Street. New 

granted prior to 1866; but at increased cost, as the Write for + ath ial Blanket Form No Ae - i complete 
specifications, not being printed, must be copied by | protection to property, and pays $5,000 for a life a Ee) 
hand weekly for six months for injury. 


Canadian Patents may now be obtained by the Bac System. 


Broadway, New York. Wealso furnish copies of patents 


| inventors for any of the inventions named in the fore- | Of Are oO Incandescent lighting. 


going list, at a coet of $40each. For full instructions | 5. sone a 1. sont ane Power. salen 
otors, amos, Lam , am +4 
address Munn & Co., 361 Broadway, New York. Other tied Dronmie Co te Tester St. Philadelphia. 


“4,718 foreign patents may also be obtainea W.W. Griscem, Consalting Electrical Engineer, 
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JuLy 17, 1886.) 


THE IMPROVED 


Rider Hot Air Pumping Engine 
For City or Country Residences, 
Burns Coal, Wood, or Gas. Safe, Simple’ 
Durabie. 3.000 in use. Send for 
Illustrated Catalogue “ A.’ 


SAYER x CO, a7 Dey st, New Yi York. 
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NEWSPAPER 
ADVERTISING 
Pays Best 
WHEN PROPERLY DONE. 


WE AIM TO AND DO GIVE To ALL CUSTOMERS, 
}LOWEST PRICES---PROMPT TRANSACTIONS- 

















Aoventisements Desianeco, Proors SHown ano 
Esrimares of Cost tw any Newsrarcas, 
Furnisueo ro Resronsiece Parties 


FREE or CHARGE. 


| The H. P. Hubbard Co., 


' 
' 
' 
' 
' 
' 
' 
' 
‘ 
' 
' 
' 
' 
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' 
' 
Successors to H. P. HUBBARD, ; 
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‘Judicious Advertising Agents and Experts, 


Established 1871. Incorporated 1885. 


New Haven, Conn. 
BT Oun 200 Pace Caratoaue or 


Newsrarcas,’ 


**Leaoina 


* Sewr Free on Arrpucarion. 


CHAHRTEH’sS 


CAS ENCINE. 


Warranted equal to any in 
Power and Economy, and Superi- 
or to all in Simplicity and Com- 
pactness. Gives an Impulse at 
every Revolution. 


Engines and Pumps Combined. 


Williams & Orton Mfg. Co.. 


P. O. Box 148. STERLING, ILLS. 


FIRE DAMP IN ¢ OAL MINES.—DE- 
eription of apparatus invented by H. G. Carleton for in- 
dicating the presence of fire damp, with 6 figures. Con- 
tained in ScCTENTIFIC AMERICAN SUPPLEMENT No. 

538. Price 10 cents. To be hud at this office and from 
all newsdealers. 








JOHN W.CAUGHEY 


NGRAVINGH: 


PITTSBURGH PA 


Se 





Order from our “Special List.’’ 


THE JOHN T. NOYE MFG COoO., 
BUFFALO, N. ¥. 


SLATE ROOF COVERINGS.—BY JOHN | 


Slater. Characteristics of good siate, sizes of slate, lay | 
ing slate. Contained in SCIENTIFIC AMERICAN SUPPLE- 

MENT NO. 498, Price W cents. To be had at this | 
office and from all newsdealers. 


FOREIGN PATENTS. 


Their Cost Reduced. 


The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no \onger in the way of a 
large proportion of our Inventors patenting their inven- 
tions abroad 

CANADA,—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former iocludes the Provinces of Ontario. Quebec, New 
Brunswick, Nova Scotia, British (olumbia,and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and is steadily increas- 
ing. 

ENGLAND. 


torce on Jan. ist 


The new English law which went intc 
1885, enab es parties to secure patents 
in Great Britain on very moderate terms. AbBritish pa- 
tent includes Engiand, Scotland, Wales, lreland and the 
Channe! Islands. Great Britain is the acknow edged 
financial and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
Invention is like'y to realize as much for the patentee 
in Kngland as bis United States patent produces for 
him at hevae. and the small cost now renders it possible 
for almost every patentee in this country to secure @ p- 
tent in Great Britain, where bis rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.—Patents are a'so obtained 
on very reasonable terms in France, Belgium, Germany, 
Austria, Russia, Italy. Spain (the latter includes Cuba 
and all the other =panish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 
of FORTY years nas enabled the 
THE SCIENTIFIC AMEKICAN to establish 
competent and trustworthy agencies in all the principal 
foreign countries. and it has always been their aim to 
have the business of thetr clients promptly and proper- 
ly done and their interescs fuithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of al) countries, including the cost for each,and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & (O.,, Editors and Proorietors of Tar Sct1- 
ENTIFIC AMERICAN, cordially invite all persons desiring 
any information re ative to patents, or the registry of 
trade-marks, in this country or abroad, to cal! at their 
Offices, 261 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, 


An experience 
publishers of 


MUNN & CO., 
Publishers and Patent Solicitors, 
36) Broadway, New York. 
BRANCH OFrices: No. 622 and @4 F Street, Pacific 
Building, near 7th Street, Washington, D. C. 
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Seientific American. 
GAS ENGINES. 


Best in prin apie, workmanship, and matertals. 

An unegualed small Motor adapted vo all uses. 

When the motor is not at work, the expense of running it ceases. 

Simple, taf - Economical, Durable. No extra insurance. 

Four sizes: 1 I » ie HH. l man power, and Dental Engine 

These ) to = apse taily suited for Gasoline Gas for country use 
cw” Send 


Jor Iustrated Catalogue. 
co. 


ECONOMIC MOTOR 


Office and Salesrooms, 9 CORTLANDT ST., NEW Y 








EDUCATION OF “THE “AME RICAN 
Citizen.—A lecture by l’rof. R. H. Thurston on the 
theme: “ iow may we best aid in thore mighty social | 
movements and those tremendous political changes 
which mark the mighty prouwress of the race toward a | 
better and a more prosperous future?” ( ontained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 5°24. Price 
cents. To ve had at this office and from all news- 
dealers. | 


AND BEST 


THE 


Kolo ENGRAV) NG 


CHEAPEST 





©7 PARK PLA NEW YORK 


ENGRAY 


NG FOR AL 
ADVERTS 





SCHOO 


Bocd Poly ; ENGINEERING. 


Ob OF Institute, inal 


$26,000 aan, from endowment. Mechanical, ro iv 1 and 

Sctrical Engineering. Drawing and Chemistry. Manu 

facturing Shops. Send for Catalogue ; 
dress C. A. WALDO, Vice President. 


TRANSMISSION OF POWER ‘TO A DI: 

tance.—By Arthur Achard. A paper read before th« 
Institution of Mechanical Engineers. Being a summary 
of the practical results obtained in the transmission of 
power to a distance by different modes. I. Transmission 
of Power ny Wire Ropes, and the formule set cooute 
score rn , naa i) » | thon. . Transmission by Compressed Air,with formule 
-DESCRIPTION OF THE Ill. Transmission by Pressure Water, with formule 
smimming employed in France IV. Transmission by Electricity. General results ob 
with 6 illustrations. Contained in SCIENTIFIC AMERI- | tained by the several methods. ‘This is one of the most 
CAN SUPPLEMENT, No. 4@2. Price W cents. To be | valuable, practical, and comprehensive papers on the 
had at this office and from ali newsdealers. subject recently published Contained in BCrENTIFIC 
AMERICAN SUPPLEMENT, Nos. 274 and 275, = rice 
10 cents each. To be had at this office and from al 
pewadealers 





SWIMMIN(¢ 


method of teaching 


SHIELDS & BROW N 


Manufacturers and Se Dyoprieore of 





APPLICATIONS, 3 srt, 


Salary $1,500 


Address PROF. W. H. GRAILAM 





Prevents Sweating and Freezing. H 
The Best Non-Condactor of Heat and Cold inthe World - 


Robinson. Sewage disposal on land. Sewage dis 

posal by chemical treatment. Sewege disposal by dis 

Send for \llustrated descriptive Circular, and name this paper charge into river or sea Contained in BCIENTIFIC 

143 Worth Street, New York AMERICAN SUPPLEMENT, No. 4697. Price 10 cents. Tx 
78 and 80 Lane “Street, Chicago. | be had at this office and from all newsdealers. 


a oon rene ve wre tae. er | POLISHING FELTS. 


ALFRED Doi tLGH, 
mao. \\ bat should be done for the advancement of 


science. Contained in SCIENTIFIC AMERICAN SUP -——— . MANUFACTURER, 
| PLEMENT, No. 3°27. Price 10 cents. To be had at this | 122 East 13th Street, 
office anu from all newsdeaicrs 








HUXLEY 


Society, Nov 


ADDRESS OF PROF. ve § 
on resigning the Presidency of the Roya! 
#0, 1855, Results of the rapid progress of science. In 


NEW YORK. 





- ~ TESTS OF CEMENT.—REPORT OF 
FREE TO F. A.M. Fine Colored Engraving oftho the committee on a uniform test forcement. Cement 
Ola San Pevere in Philadeipbi “— pene fret tests Fineness, checking or cracking fests recom 
lodge in merica was organizec ao large ‘ mended, mixing, ete., setting samplin 2 
. Z. sieves, moulds 
juetrated ( enaingnoc’ Senes ic books and goods w ~4 | Mac hines, with figures Contained in ScTesTiFiC 
bottom prices, Aiso offer of first ee business U AMERICAN SUPPILEM! 1 No 5°26. Price 0 cents 





DDING & CO 
surers,) 41 broadway New York. To be bad at this oitie eand from all newadeacers 


HOISTING ENGINES * nee 


LIDGERWOOD MANUFACTURING CO., 96 LIBERTY STREET, NEW YORK, 


PIPE COVERINGS 


Made entirely of A= BESTOR, 
Absolutely Fire Proof. 


SHEATHING, CEMENT, FIBRE AND SPROIALTIES, 
FOOT EH. ate _aF., ~~. ¥. 


Machines 











BRAIDED PACKING, 


MILL BOARD, 
CHALMENS-SPFP ENOCH CO., 





Jarmanes 





ICE & REFRIGERATING fsx" 
co., Vork, Pa. 

|THE CONVERSION OF HE AT INTO|THE REASONING FACULTY OF ANI- 

| usefulwork. A series of interesting lectures by Wm. | mals.—By Joseph F. James An interesting paper, in 


M. Inst. C.E., 
with the conversion of 


which the author contends that instincts in animals are 
not of divine origin, but come into existence In obedl- 


Anderson 
| connected 


presenting the modern views 
heat into useful 





| worke I. Laws of motion, the principles of work and | ence to natural laws, and in many cases ought to rank 
energy, and the laws of impact. If. Theories cf Oscilla- | with the reason of man, Contained in SCIENTIFIC AME- 
tion and vibration. LI. Properties of gases and vapors. | nicAN SU PrLeMeNT, No. 208. Price 0 cents. To be 
IV. Transfer of the invisibie molecular mytion of heat, ow! at this office and from all newsdealers 
and its change into the coarser and apparent motion of 
mechanical work. V. How the waste of heat in furnaces “EVIE MECHANICAL AND MINING EN- 
is prevented by the Siemens regenerator. ‘The principle j GIN EER KMING at the lhe manele > Palveechate 
further illustrated. Cowper stoves. The gun as # con Institute, Trey N s | The dest engineering 
verter of heat. VI. Heat engines proper. Illustrated. | coi) in h me ric “d Next term begins September Lith 
With 58 engravings. Contai ned in SCIENTIFIC AMERICAN | rm), Register for 1886 containa a let of the eradustes fos 
SUPPLEMENTS, Nos. 49S. 499. 500, 501,502, 503. | 5), past 61 years, with their positions; also course of 
Price 10 cents each. or & cents for the series. To be study, soanbiamenne. ¢ ow oe 
had at this office and from ali newsdealers. . DAVID ‘. “GREENE. rector. 


The only Real Treatise on the Subject. 


The AMERICAN INSTITUTE | 7, Windmill as a Prime Mover. 


of Phre nology and euyeagnomy ne ns ite twenty-first 


annua! session Tuesday, Sept All who would learn | Comprehending everything of value relating to Wind 
to read character and to manage people, may send for mills, their Use, Design, Construction, et« Witt 
* Institute Circular | many fine ust rations By A. Kh. Wor, M.E., ¢ 
Fowler & Wells Co.,753 Broadway, New York sulting Engineer. &vo, elotl 0 
Matled prepaid on the receipt of the price. Address 


MACHINERY AND EDUCATION A MUNN & CO., 36! Brondway, New York. 





lecture by Dr. R. W. Raymond. pointing out some inter- | WMODERN BR »N Ay ALLOYS A PA 
esting analogies between the evoluti »n illustratedinthe | “ hy P \ N : tt on aaa ble 
visible world and the | RCT y ITRey id niing ne Vales 


growth of natural forms in the neoraing euch me nese an are being wsefully om 





data o« 


development and adaptation of the human mind and ¢ . @ > 
thought, as modified by environment and education ployed fur engineering purpone The bronze of the 
( ontained in SCLENTIFIC AMERICAN SUPPLEMENT, No. | @cients. Composition of bronzes. | hosphor bronze 
anc te app ications Silictun bronze MAangahene 

; 10 ce o be had at this o nd from | #nd } J 
Price conte Tu beh . nis office and from bronze Deita metal VPhosphor-copper Vhoaphor- 


al l new sdealers 


manganese bronze Phosrphor-lead bre nse Phosphor- 
tir Aluminum bron Bilvervid obalt bronze 
Contained in SCIES TIFIC AMFRI N UVPLeMeENT, No 


Price i be had at this office and from 


vadeniers 


cents. 17 


165. 
all ne 






LIFE 


1s 100 








SHORT 8'"E Way 


A AVE & AMEN 


Len 





Address The American W 7 
w1 Co., Hartford, ¢ THE COPYING PAD HOW TO MAKE 
New t , 237 Broad ~ . eo: with as yraving. Practica meat 
lh wt the gelatine pad, ar 1 the ar ne ink 
at tht rt a one — a which the « are mace ? . af vihew Ai 
y ae al hy ) "ct ‘ , etter to the : how t take off pier f the lette 
}/DRY AIR REFRIGERATING MACHINE. | Contained in Screxrinn AMEKICAN KUPPLEMENT, 3 
| Description of Hall’s improved horizontal dry airrefrig- | 423%. rice W cents r sale at thie office and by a 
lerator, designed to deliver about 10.00 cubic feet of | newsdenters in al! parte of the countr 


| cold air per hour, when running at @ speed of MH) revolu- 
tions per minute, and ¢ apable of reducing the tempera- 
| tare of w above to Ww below ae ro. With five figures 4 


showing plan and side elevation of the apparatus. and | & W@W Catalogue of Valuable Papers 


diagrams illustrative of ite pe rformans 6. Contained in 


SCIENTIFIC AMERICAN BUPPLEMENT, No. 25S, Price | containes lin & rT A AM¥KICAN SUPPLEMENT, sent 
10 centa. To be had @ this office and from all news | free of charge to any address 
dealers. MUNN & CO.. #1 Broadway. N Y 





HYDRAULIC FLANGED HEADS, 


OF IRON or STEEL, ror BOILER ann TANK MAKERS 
Unequaled for Strength and Uniformity. 
THE DICKSON MANUFACTURING CO. 


SCRANTON, FA... 
96 Lake Mtreet, Chicago. 57 Oliver Street, Bestens. 112 lAberty “treet, New York. 





a 


NOVELTY ELECTRIC Co. 


Learner's Novelty Diamond Tele 
the latest and best 


Factory and Store, 


“raph Instrument is 


th and Locust St«., Philadelphia 





Natural Philosophy; Drawing (Free Hand and Me ‘ chant 
cal), and Mining KMngineering; will be received by the 
| Secretary of the Board of Trustees of the Virginia | 
|} Agricultural and Mechanical College until July Ish | 


Secretary of Board Va. A. & M. College, Blacksburg 
For BOILERS and STEAM PIPES Montgomery Co., Virginin : a 
uces Condensation ef Steam. 
FOR GASAND WATER PIPES ON SEWAGE DISPOSAL—BY PROF. | 


0, JUDD G1"S Newest, Pobleaton, 


|Through the Yellowstone Park on 
Horseback 50 


. 


By Gen. Gro. W. WINGATE, the noted rifleman and one 
of the founders of Creedmoor Most profusely illus 
trated by Fores, CARY, and BENNETT! This vol 
ume is one of surpassing interest, describing last 
Summer spent by General Wingate and his family in 


the Vellowstone, and affords a vast amount of infor 
mation regarding a moet delightful Summer trip 
Atte reading this volume, Summer tourtate will go 
to Vellowstone instead of going to Kurope 


namental Breeds. 


The cheapest and most valuable 
on this industry a 


Profits in Poultry. Useful and Or 
$1.00 


publication ever lesued 
ntains the combined experience 
of practical men in allthe Departmentea of Poultry 
taising Edited by WEL! JAconR, and FrREKIA 
Over 100 illustrations. Bound in Cloth 


How to Handle and Educate Vicious 
Horses...... . $1.00 


By Oscan K 





(LEASON In 





for Hamiling Vicious 
the volume comprises ve 
Teaching Horses Tricks b 
Hiorses, Shoeing, Diseases Taacle Kyjuest rlaniam 
| nies a dissertation on Dogs, How t leach thom, and 
| Hiow to Treat their Diseases 
The Law of Field Sports $1.00 
A Summary of the Rule f law Affecting American 
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